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THE WESTINGHOUSE AIR BRAKE 
AND ITS WORKINGS. 

The vast and unexampled use of the Air Brake 
makes a clear knowledge of it of vital import- 
ance to every one actively interested in the 
movement of trains. In order to bring this 
about more fully, I have prepared, as a supple- 
ment to " The Soibnob of Railways " the accom- 
panying plates and descriptive matter, illustrating 
and explaining the Wbstinghousb Quick Action 
Automatic Brake Apparatus. 

It embraces the latest improved appliances and 
such as the Westinghouse Company includes 
under that head. 

The diagrams, therefore, will be found espe- 
cially interesting and valuable to all who have 
occasion to use or make a study of such matters. 

Nothing could be more clear ttan the cuts and 
the explanations that accompany them, as they 
have in the main been prepared under the im- 
mediate eye of the Westinghouse Company. 

The rapid increase in the use of the " High- 
Speed Brake'' in fast express service, and the 
favorable results obtained in handling heavy 
trains on mountain grades by the employment of 
the High-Pressure Control Apparatus (Plate G 49) 
lend especial interest to the accompanying illus- 
trations of these devices, to which the attention 
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4 JTHE AIB BRAKE AND ITS WOBKINQS. 

of the student in such matters is especially 
directed. 

Attention is also directed to Plate G 1 which 
illustrates the entire brake, and to the colored 
Plates, G 2, G 3 and G 35, which show the appli- 
cation of the various parts of the apparatus to 
the engine, tender and cars. The cuts that fol- 
low show, ill detail, the various parts which go 
to make up the complete machine. 

In addition to the air brake the Train Air 
Signal Apparatus is also portrayed herein. See 
Plate F 33. 

A carefully prepared index will be found on 
pages 5 and 6. 

In Volume 1, Chapter 6, of the " Science of 
Railways," the evolution of the brake is illus- 
trated, followed by a carefully prepared account, 
with attendant cuts of the air brake and its con- 
struction and management. It is again referred 
to with considerable particularity in Volumes 4 
and 12 of the same work. This supplement, I 
beg to state, is not intended to supersede what is 
said in the "Science of Railways" in regard to 
the air brake, but to be auxiliary thereto, for the 
better elucidation of this very complex and im- 
portant feature in the operation of trains and in 
the mechanical department of railroads. 

M. M. KiRKMAN. 
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RULES REGARDING THE OPERATION OF 
THE AIR BRAKE. 

Information and rules on the following points 
will be found in the "Science of Railways," in the 
volumes and at the pages indicated: 



The First Form of Air Brake a . 

How to Use the Air Brake 

General Instructions to Enginemen 

Making up Trains and Testing Brakes 

Application of Air Brake in Service 

Application of Air Brake in Emergency 

When Brakes are Applied from an Unknown Cause. 

. Braking by Hand 

Cutting out Brakes. . . . i 

Double Headers .-. 

Extra Hose 

Sliding Wheels 

Additional Instructions to Engineers 

Test of Brakes 

Defective Car , 

Running Position 

Clean Valves 

Pump Stopped 

Air Signal 

Handling Trains 

To I^elease a Pa rt Air Train While Moving 

Train Parted, etc 

Avoiding Over Reductions 

Passenger Trains 

To Avoid Sliding of Wheels 

General Instructions to Trainmen 

Making up Trains and Testing Brakes 

Use of Hand Brakes 

Detaching Engine or Cars 

Frozen Couplings 

Brakes Sticking 

Train Breaking into Two or More Parts 

Cutting out the Brake on a Car 

Conductors Valve 

6urst Hose 

Call for Brakes 

Brakes Not in Use 

Pressure Retaining Valve 

Reporting Defects to Inspectors 

Extra Hose 

Additional Instructions to Trainmen 

Blowout Hose 

Coupling and Uncoupling 

Discovering Leaks 

Emergency when Service is Intended 

Charging. 



Air Cocks 

Cars Cut Out. . 
Disabled Cars. 
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4& THE 4IR BBAKE AI^D ITS WORKINGS. 

_ . _ VOLUME PAGB 

Hand Brakes on Air Braked Cars 1 374 

Releasing Brakes 1 374 

Triple Valve Blowing 1 374 

Retainer Stopped Up 1 375 

I^eavingr Train at Terminals I 375 

Test Brakes After Change 1 375 

Operating Train Air Signal : I 373 

General Instructions to Engine House Foremen and 

Inspectors 1 328 

Air Pump , 1 328 

Pump Governor I S28 

Engineer's Brake Valve 1 328 

Adjustment of Brakes 1 329 

Brake Cylinders and Triple Valves 1 329 

Draining 1 329 

General Instructions to Ciur Inspectors 1 330 

Making up Trains and Teifting Brakes 1 330 

Cleaning Cylinders and Triple Valves 1 331 

Adjustment of Brakes I ...332 

Braking Power I, 332 

Repair Parts 1 332 

Hanging up Hose 1 333 

Responsibility of Inspectors 1 333 

Full Description of the Air Brake and Its Parts Fully 

Illustrated 1 333 

Instructions to Switchmen and Yardmen 1 376 

Cause of Leaks 1 376 

* 'Bleeding of Train" 1 376 

Car Design 1 377 

Brake Cylinders 1 377 

Stiff Brake Rigging 1 378 

Hand Brake 1 378 

Braking Power 1 378 

Brake Hangers 1 379 

Style of Brake 1 379 

Piping 1 379 

Locomotive Design 1 380 

The Main Reservoir 1 380 

The Steam Brake 1 380 

Brake Cylinders 1 380 

Braking Power 1 380 

Piping 1 380 

Metallic Gaskets 1 381 

Location of Air Pumps 1 381 

Pump Packing 1 381 

Tender Brake 1 381 

Repairs on Locomotives 1 382 

Air Signal 1 382 

Repairs on Cars 1 382 

Yard Testing Plants 1 382 

Triple Valves 1 382 

The Sweeney Brake 1 383 

Air Brake Examination, 

Questions and Answers XII 100 
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INDEX. 

Paos 

AirPump *. 8 

Air Gauge, Duplex and Semaphore 14 

Air Strainers 14,40,44.58 

Angle Fittings 14,44 

Angle Ck)cks ^ 40, 58 

Automatic Brake Equipment, Dlagramatic Illustration Opposite 6 

Brake-Pipe Air Strainer 40, 58 

Car Discharge Valve Opposite 42 

Car Cylinders, Passenger 34, 88, 80 

Car Cjlinders and Reservoirs, Freight 50 to 56 

Cleaning Tool, for Coupling Groove 58 

Conductor's Valve 40 

Cross Heads - 23 

Cut-Out Cooks 40,44,58,86 

Cylinder Head Types 17 

Drain Cock 14,24 

Driver Brake Cylinders 18, 19, 20, 21 

Dummy Couplings 40,44,58 

Duplex Pump Governor 64 

Engineer's Brake Valve 10 

Engine and Tender Brake Apparatus, Detail Parts 14 

Feed Valve 10 

Feed Valve Pipe Bracket 66 

Flexible Hose Connection for Truck-Brake Cylinder 66 

Freight Car Brake Equipment Opposite 46 

Freight Car Brakes, Cylinders »nd Reservoirs 50 to 56 

Freight Car Brake Apparatus, Details 58 

High-Speed Brake Opposite 70 

High-Speed Automatic Reducing Valve 60 

High Pressure Control Opposite 68 

High-Speed Plain Triple Valve 62 

High-Speed and High-Pressure Control, Detail Parts .66 

Hose and Fittings 40,44,58.66 

Locomotive and Tend er Equipment Opposite 6 

Passenger-Car Brake and Train Air Signal Apparatus Opposite 6 

Passenger-Car Fixtures, Details 40 

Passenger-Car Brake Cylinders 34,38,89 

Plain Triple Valves 26,28,62 

Pressure Retaining Valve 58 

Pump Governor ^ 12, 64 

Quick-Action Freight Triple Valve 48 

Quick-Action Passenger Triple Valve 22, 36 

Reducing Valve Opposite 42 

Release Valve 58 

Retaining Valve 58 

Reversing Cock 66 

Reservoirs 24 

Reservoir Unions 14 

Reservoir Drain Cock 14, 24 

Safety Valve '66 

Signal Valve ...Opposite 42 

Signal Whistle Opposite 42 

Signal Pipe Air Strainer 44 

Slide- Valve, Feed Valve 10 

Steam Valve 14 

Tender Drain Cup 14 

Tender-Brake Cylinder 30 

Train A ir Signal Equipment Opposite 42 

Train Air Signal, Detail Parts 44 

Triple Valve, Plain 26, 28 

Triple Valve, Quick- Action Passenger 32, 36 

Triple Valve, Quiclt-Action Freight 48 

Triple Valve, High-Speed 62 

Truck-Brake Cylinder. 22 

5 



Digitized by VjOOQ IC 



PLATE G 1. 

Diagramatic Illustration of the Westinghouse 
Quick-Action Automatic Brake. — Opposite. 

PLATE G 2. 
Westinghouse- American Locomotive and Tenoei 
Equipment. — Opposite. 

PLATE G 3. 
Westinghouse Standard Passenger Car Brake and 
Signal Equipment. — Opposite. 
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PLATE F4. 



NINB AND ONB-HALF INCH AIR PUHP. 



No. 1 . NIn« aiMl One-lialf Inch Air Piimp» compl«te.«- 



(50. Top Head, complete <inciudc8 one 
each of Nos. 72, 73, 74, 76. 70, 83. 
84. 85, 108, and 109, and 8 of No. 
110) 

61. Steam Cylinder, complete (in- 
cludes one each of Nos. 90, 91 , 92, 
93 and 94, and 2 of No. 105). 

02. Center Piece, complete (includes 
2 each of Nos. 95, 96. and 97, and 
cue of No. 98). 

63. Air Cylinder, complete (includes 
4 of No. 86, 2 each of Nos. 87, 88, 
and 89, and one each of Nos 90, 
91, 92, and 106). 

04. Lower Head. 

65. Steam Piston and Rod (includes 2 

each of Nos. 07. 68. and 70. and 
one of No. 69). 

66. Air Piston, complete (includes 2 

of No. 67). 

67. Piston Packing Ring 

68. Piston- Rod Nut. 

69. Reversing-Valve Plate 

70. Reversing- Valve-Plate Bolt 

71. Reversing-Valve Ro<l. 

72. Reverning Valve. 

73.. Reversing-Valve-Chamber Busli. 
74. Reversing- Valve-Chamber Cap. 
76. Main-Valve Bush. 

76. Main Valve, complete (includes Nos. 

77, 79. and 81. and 4 of No S2). 

77. Large Main -Valve Piston (in- 

cludes 2 of No. 78). 

78. Large Main-Valve-Piston Packing 

Ring 

79. Small Main-Valve Piston (in- 

cludes 2 of No. 80). 

80. Small Main-Volve-Piston Packing 

Ring. 
8t. Main-Valve Stem. 



No. 

82. Main- Valve-Stem Nut. 

83. Main Slide Valve. 

84. Right Main- Valve Cylinder Head. 
86. Left Main- Valve Cylinder Head. 

86. Air Valve. 

87. Air- Valve Seat. 

88. Air- Valve Cage. 

89. Valve-Chamber Cap. 

90. One and One-fourth inch Union 

Stud. 

91 One and One-fourth inch Union 

Nut. 

92. One and One- fourth inch Union 

Swivel. 

93 One-inch Steam-Pipe Stud. 

94. Governor Union Nut 

95. Stuffing Box. 

90. Stnffing-Box Nut. 

97. Stuffing-Box Gland. 

08. Air-Cylinder Oil Cup. 

09 Short Cap Screw (Txll") 

100 fLong Cap Screw (r'xOD 

101 Upper Steam-Cylinder Gasket 
102. Lower Steam-Cylinder Gasket 
103 Upper Air-Cylinder Gasket. 

104. liower Air-Cylinder Gasket. 

105. Drain Cock. 
100 Air Strainer, 

107. One-inch Steam-Pipe Sleeve 

108 Left Main-Vaive-Heod Goskei 

100 Right Muin-Valve-Head Gasket 

110 Main-Valve-Head Bolt (rxU") 

111 Cap Screw (rx2''). 

112 Cylinder- Head Plug. 

113. Packing and Cap-Nut Wrench 

1 14. Air- Valve-Seat Wrench. 
1 15 Air-Valve-Cage Wrench 
110. Cap-Screw Wrench. 



The aooompaqying cut illnstrafes the Standard 9 1 '2-inch Air Pnmp. which is araally located 
on the right side of the locomotive. A special "Left-hand 9 l/2,inch Air Pump" is also manufactured 
As its name indicates, it is designec^for installation on the left side of the locomotive: but all its parts 
•re interchangeable with those of the Standard Pump, and its steam and exhaust-pipe connections have 
Iwen so arranged that It can be subetitoted for the same and used on the right side if desired. 
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PLATE 6. 

ENGINEER'S BRAKE VALVE. 
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PLATE 06. 

eNQINBCR'S BRAKB VALVC. 



No. 100. Brake Valve with Slide- Valve Fcecl Valve, Onc-Tueli Cut-out Cock (Fig O, 
Plate G32), aud EqnaUzing Boscrvoir (FIgr. 4, Plate:G23) Complete. 



No. 1. Brake Valve proper (without Feed- Valve Attachment); covers Nos. 2 to 32, 

Inclusive. 



No. 




No. 




2. 


Valve Body. 


18, 


Piston Valve (includes No. 19). 


3. 


Rotary-Valve Seat. 


19. 


Piston Ring. 


4. 


Bottom Case. 


20. 


Three-eighths inch Union Nut. 


•5. 


Bottom Cap. 


21. 


Three-eighths inch Union Swivel 


6. 


Jam^ Nut. 


22. 


Exhaust-Pipe Fitting. 


7. 


Top' Nut. 


23. 


One-inch Union Nut. 


8. 


Handle(includesNos.9,10,andll). 


24. 


One-inch Union Swivel. 


9. 


Handle Bolt. 


25. 


Holding Nut. 


10. 


Handle-Bolt Spring. 


26. 


Gauge-Pipe Fitting. 


11. 


Handle-Bolt Screw. 


27. 


Feed-Vaive-Caso Gasket. 


12. 


Rotary- Valvo Key. 


28. 


Half-inch Nut. 


13. 


Washer. 


29. 


Half-inch Bolt. 


14. 


Rotary Valve. 


30. 


Feed-Valve Stud. 


16. 


Gauge-Pipe Tee. 


31. 


Upper Gasket. 


16. 


Ojje-fourth inch Union Nut. 


32. 


Lower Gasket. 


17. 


One-fourth inch Union Swivel. 








No. 60. Slide-Valve Feed Valve, comi 


>1ete; 




51. 


Feed-Valve Body (bushed). 


60. 


Regulating- Valve Spring. 


62. 


Flush Nut. 


01. 


Jlcgulating- Valvo Cap Nut. 


63. 


Cap Nut. 


62. 


Spring Box. 


64. 


Supply-Valve Piston. 


63. 


Diaphragm Ring. 


65. 


Supply Valve. 


64. 


Diaphragm Spindle. 


56. 


Supply-Valve Spring. 


65. 


Regulating Nut. 


57. 


Diaphragm (2 pieces). 


66. 


Check Nut. 


58. 


Supply-Valvc-Piston Spring. 


67. 


Regulating Spring. 


59. 


Regulating Valv9, 
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PLATB F7- 



ONE-INCH PUMP QOVBRNOIt 

9TANDARD FOR NINE AND ONC'HAtF INOH MIMK 



34i 

TO BOILER 




NOTR-When used in coiyunction with an Engineer's Brake Valve having a Feed Valve as in 
most instances, the Pump Oovernor should be piped to the Main Reservoir Connection at the Brake 
Valve, as indicated on Plates " F 6" and "O 6". when an Excess-Pressure Valve ia used in place of a 
Feed Valve, however, the Oovernor Is actuated by Train Line Pressure, and should be piped to Traill 
Line accordingly. 



12 



Digitized by VjOOQ IC 





PLATE Ft. 




ONB-INCH PUnP QGVeRNOR. 




1 


25. 


Steam-Valve Body 


No. 

35. 


Waste-Pipe Stud. 


26. 


Steam Valve. 


30. 


Waste-Pipe Union Not 


27. 


Cylinder Cap. 


37. 


Diaphragm Body. 


28. 


Governor Piston (includes No. 29). 


38. 


Spring Box. 


29. 


Piston Packing Ring. 


39. 


Cap Nut. 


80. 


Governor-Piston Nut. 


40. 


Regulating Nut. 


81. 


Governor-Piston Spring. 


41. 


Regulating Spring. 


82. 


Steam- Valve Cylinder (includes 


42. 


Diaphragm, complete. 




No. 35 and 36). 


43. 


Diaphragm Ring. 


88. 


One-inch Union Nat. 


44. 


Union Nut.> 


•4. 


One-inch Union Swivel. 


45. 


Union Swivel. 
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PLATE Op. DETAIL PARTS OF ENQINB AND TENDER BRAKE APPARATUS. 
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PLATE 09^ 

OBTAIL PARIS OP ENOINB AND TENDER BRAKE APPARATUa 



2. 
3. 
4 
6. 
6. 



No. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
U. 
12. 
13. 
14. 



Stondurd Duplex Air Qikiige. 

Fio. 2. 
Semaphore Air Qaoge. 

Fia. 8. 

One-inch by Oiie-lialf inch Brake- 
Pipe Air Strainer, complete. 

Strainer Body. 
One-inch Union Swivel. 
Union Nut. 
Union Gasket. 
Strainer. 

Fig. 4. 
One-inch Steam Valve* complete. 

Hand Wheel. 
Valve Stem. 
Packing Nut. 
Packing Gland. 
Neck Piece. 
Union Nut. 
Valve Body. 
Union Swivel.* 
Valve Stud.* 
Hand-Wheel Screw 
Hand- Wheel Washer 
Hand-Wheel Socket. 
Steam-Pipe Swivel. 

Fro. 5. 
Plain Triple- Vatve Braekelk 



Fm. 6. 
Tender Drain Cup» oompleiek 

No. 

1. Tender Drain Cap. 

2. Tender Drain Cock. 

Fio. 7. 
Plain Triple-Yalve Kippte. 

Fio. 8. 

One-inch by One and One-foarCh 
inch Angrle Fitting. 

Fio. 9. 

Tliree-fourtlu» inch Reservoir Union, 
complete. 

No. 

2. Union Swivel. 

3. Union Nut. 

4. Union Stud. 

Fio. 10. 

One-inclk Bettervoir Union* com- 
plete. 

No. 

2. Union Swivel. 

3. Union Nut. 

4. Union Stud. 

Fio. 11. 

One and One-fourth inch Bc«ervofr 
Union, complete. 

No. 

2. Union Swivel. 

3. Union Nut. 

4. Union Stud. 
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PLATE Gi4* 

HEADS POR BRAKE CYUNOBRS. 



u 
nt.t. 



CUE 



U- 



ng.a. 



/ 



1/ 



fe/ 






Fig. S. 



d 



1/ 



Vif. t. 



JKWpt i*»- -£) 



^ 



Viff.e. 



EXPLANATION QP TYPES ILLUSTRATED. 

Pig. I. Type 0— ^Plain Head. 

Fig. 2. Type P— Phiin Head with Slack Adjuster Lug. 

Fig. 3. Type Q— Bracket Head. 

Fig. 4. Type R— Quick-Action Triple Valvo Head. 

Fig. 5. Type S— Quick-Actiou Triple Valve Head with Slack Adjuster Log. 

Pig; 6. Type T— Quick-Action Triple Valve Head with BrackeL 
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PLATE Pis. 



STANDARD PUSH-DOWN TYPE DRIVER-BRAKE CYLINDERS 

OVTBB FLAHOES FULL. 




Cylinder Body. 

Piston and Rod (includes Follower 

Studs and Nuts). 
Non-Pressure Head. 
Pressure Head. 
Release Spring. 
Cylinder-Head Bolt and Nut. 
Cylinder Gasket. 



CiummNo. 


OtaJMttr. 




strata. 


11 


8in. 




7 in. 


18 


12 •• 




8 - 


15 


12 - 




10 •• 


30 


10 '• 




6 •* 


38 


8 " 




6 - 


35 


10 •• 




10 *• 


39 


12 " 




12 " 


42 


14 •• 




12 «* 


47 


16 *• 




12 •• 


48 


6 *• 




8 •• 


49 


12 •' 




7 •• 


50 


13 - 




12 ** 


51 


10 " 




6 •* 


55 


10 •♦ 




8 " 


66 


6 " 




6 •* 


99 


10 •* 




12 *« 


OUTBB 


FLAVOB8 


BEKOyBD. 


Cylkitfw Nt. 


Olmeltr. 




ttnk: 


22 


8m. 




7 in. 


81 


10 " 




6 «• 


36 


10 « 




10 " 


40 


12 ** 




12 - 


44 


8 " 




6 « 


77 


6 - 




6 " 


88 


10 - 




8 - 


N«. 




9. Cross Head (select kind desired 


from Plate F 22). 






10. Follower. 






11. Packing Leather. 






12. Packing Expander 






13. Follower Stud and Nut. 




14. Oil Plug. 
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PLATE F17. 

•TANDAftD PU5H-UP TYPE DRIVER-BRAKB CYLINDERS. 




7 Jf PIPC TAP 



ntfpFPtlAP 



OUTSB FLANGES FULL. 



CilhUw Nt. 

16 
18 
23 
46 



Oiamttir. 

Sin. 
10" 
13 " 
12 •• 



z 
z 



7 in. 

10 •« 
8" 



flo. 

2. 



Cylinder Body. 

Piston and Rod (includes 

lower Studs and Nuts). 
Pressure Head. 
Non-Pressure Head. 
Follower Stud and Nut. 
Cylinder-Head Bolt and Nut. 



Fol- 



OITTBB FLAKOES BEKOVBP. 

€|lliid«r Mo. Ohmotir. 

17 8in« X 7iiu 

19 10 «• X »•• 



Ko. 

8. Cylinder Gasket. 

9. Cross Head (select kicd de9ire4 

from Plate F 22). 

10. Follower.. 

IL Packing Leather. 

12. Packing Expander. 

13. OU Plug. 
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PLATE P19. 



STANDARD TYPE ••B" PUSH DRIVER-BRAKB CYLINDERS. 




OUTBB FLANGES FULL 






OXrTBB FLANOBS SBMOVXD. 


efMw Nt. OliMiUr. 




Slrtkt. 


tntni 


cr N«. 


MMtttr. 


•trakt. 


II-B Sin. 


X 


7 in. 


22-B 


Sin. 


X 7 in. 


18-B 12 •• 


X 


8 " 


3e-B 


10 • 


X 10 * 


16-B 12 ** 


X 


10 « 


44-B 


8 " 


X 6 *• 


21-B 14 •• 


X 


10 '* 


88-B 


10 " 


% 8 •• 


88-B 8 " 


X 


e *• 










86-B 10 " 


X 


10 •• 










89-B 12 ** 


X 


12 " 










42-B 14 *< 


X 


12 « 










47-B 16 •* 


X 


12 •• 










48-B 6 •• 


X 


8 - 










49-B 12 << 


X 


7 ** 










60-B 13 •• 


X 


12 ** 










61-B 10 " 


X 


6 " 










56-B lO ** 


X 


8 " 










90-B 10 *' 


X 


12 '' 










Ho. 






No. 








2. Cylinder Body. 






10. 


Follower. 




S. Piston and Rod (includes 


No. 9, 


11. 


Packing Leather. 




and Follower Studs and Nuts). 


12. 


Packing Expander 


J 


4. Non-Pressure Heac 


i. 




13. 


Follower Stud and Nut. 


6. Pressure Head. 






14. 


Push 


Rod, complete Hncludeft 


6. Release Spring. 








Nos. 


16 and 16). 




7. Cylinder-Head Bolt and Nut. 


15. 


Oil Plug. 




8. Cylinder Gasket. 






16. 


Push-Rod-Holder Pin, with Cotter 


9. Pu3b-Rod Holder. 






17. 


Push-Rod Pin, with Qotter. 
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PLATE Pao. 



STANDARD TfPB -C* KI8H DRIVBIMRAKB CYUNDBM. 




OVTIB TLAHOB8 VULL. 



2. Cylinder Body. 

8. Piston and Rod (inoludes Follover 
Studs and Nuts). 

4. Non-Pressore Head. 

5. Pressare Head. 

6. Push Rod, complete. 

7. Oylinder-Head Bolt and Kai^ 



OXrTBB WhASQMB BUCOVBD. 



ll-O 


Sin. J 


c Tin. 


22-0 


8 in. 




7lm 


18-C 


12" 3 


E 8" 


81-0. 


10" 




6" 


16-0 


12" a 


t 10" 


86-C 


10" 




10" 


21-0 


14" 3 


L 10" 


44-0 


8" 




6" 


80-C 


10" 3 


t 6" 


88-0 


10" 




8" 


88-C 


8" 3 


t 6" 










85-0 


10" 3 


t 10" 










89-C 


12" 3 


c 12" 










42-C 


14" 3 


K 12 " 










55-C 


10" 3 


t 8** 










99-C 


10" 3 


t 12" 











8. Cylinder Gasket. 

9. Follower Stad and NaK 

10. Follower. 

11. Packing Leather. 

12. Packing Expander. 
18. Oil Plug. 
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PLATE Pai. 
STANDARD TYPB »D" BNOINB-TRUCK BRAKB CYLINDERS. 







11-D 
35-D 
48-D 
48-D 
49-D 
56-D 
66-D 
99-D 



OlMfWr. 

Sin. 
10 - 

8 - 

6 - 
12 " 
10 - 

6 •• 
10 " 



2. Cylinder Body. 

3. Piston and Rod (includes No. 

9, ttnd Follower Studs and 
Nuts). 

4. Pressure Head. 

6. Non-Pressure Head. 

6. Release Spring. 

7. Cylinder-Head Bolt and Nal. 

8. Cylinder Gasket. 

9. Push-Rod Holder. 



z 

X 

z 

X 
X 

z 

X 
X 



Tin. 
10 - 
12 - 

8 '• 

7 •• 

8 •' 
6 «' 

19 •• 



No. 
10. 
11. 

12. 
13. 
U. 

15. 
16. 
17. 



Follower. 

Packing Leather. 

Packing Expander 

Follower Stud and Nut. 

Push Rod, complete (includes Nos. 

16 and 16). 
OU Plug. 

Push-Rod-Holder Pin, with cotter. 
Push-Rod Pin, with cotter. 
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PLATE Faa. piston CR05S HEADS POR DRIVBR>BRAKBeVLINOERS. 




2) 




Jt-K* 






t 






B"i @4 ^ 



St 



60 



.^« 



—H' 





coo; 

07' 



TO 






i 










3 



n 
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PLATE 033. RESERVOIRS. 





Fiff. 1. 



Fig. 6. 





Fig. 2. 




Fig. 8. 
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PLATE 033- 



Fio. 1. 



RESERVOIRS. 

Main Reservoirs of the type illustrated, and of any desired length, aN| 
manufactured of the following standard diAmcters in incnes, outside 
measurement; viz., 16, 18i, 20i, 22^, 24^,26^28^, 30i 32|. 34^; 
36^ To ascertain approximate capacity in cubic inches, multiply 
the square of the inside diameter (which is ^ inch less than the 
Bize specified) by .7864. and the product by tlie lengtli, less an 
allowance of three inches to cover flanges. 

Main-Reservoir capacity for Passenger Engines should not be less than 
20,000 cubic inches, and for Freight Engines, not less than 40,000 
cubic inches. 



Fio. 2. 



Standard Auxiliary Reservoirs of the type illustrated are .manufactured 
in the following sizes.! and for use in .connection with the Brake 
Cylinders specified : 

10-in. by 24-in., for 8-in. Tender and Truck-Brake Cylinders. 

10 " by 33 " " 8-in. Driver-Brake Cylinders. 

12 " by 33 ". " lOin. Brake Cylinders of all kinds. 

14 «' by 33 *• " 12.in. •» 

16 " by 33 •• " 14.in. •• •* " ** 

Auxiliary Reservoirs are tapped for pipe connections as follows : 

10-in. by 24-in., for |^-inch pipe, all others for ^-inch pipe. 



Fio 8 i ^P^^^^ Auxiliary Reservoir of the type illustrated, 18>^-in. by 41-in. 
( For 16-inch Driver-Brake Cylinders. Tapped for )^-inch pipe.' 



Equalizing Reservoir, 10-in. by 12-in. For use in connection witb 
Engineer's Brake Valve. Tapped for f^-inch pipe. 



Fio. 4. 

Fxo. 5. ^ RoMrroir Drain Cock 
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PLATE Qa4* plain Triple valVb. 

FOR 8-INCH, AND 10-INCH CYLINDCRS 



J!fPlP£TAP^ 
TOAUXlUAPWflESEWOIR 




j^-PIPC TAP 
TD TRAIN PIPE 
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PLATE 024. 
fOJilN TRIPLE VALVB, 

roil aMNCH, AND 10'INCH CVLINOCRS. 



Ko» 1. ''O S4** Plain Triple Val^e, complete. 



2. 
3. 
4. 
5. 
6. 


Triple. Valve Body (baehed) . 

Cylinder Cap. 

Cap Nut. 

Piston (includes No. 12) 

Slide Valve. 


No. 

9. 
10. 
11. 
12. 
14. 


•Graduating Spring. 
Graduating-Stem Nut 
Cylinder Gasket. ' 
Packing Ring. 
Bolt. 


7. 
8. 


Graduating Valve. 
Graduating Stem. 


18. 


Slide. Valve Spring. 



•ORADUATINO 8PRINO SPECIFICATIONS. Pbosphor-Bronse Spriiut Wir«.NA 14 B. ^ 
O.; tHv iaobfls tn diamoter: 12 ooUs . 8 1/8 Inohes free height . if tnobes inside diameter. 
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PLATE Fas. PLAIN TWPLBVALVB. 

hn IflNOH. 14-INCH. AND 1#INCN MlVIR-tNAKI OVLINbCNf. 



4>tPE TAP 
rO AUMLtARY RE ^n VOIR 




»>lPtTAP 
, iH TO TRAIN PIPE 

Mi 



NOT£.~The "FSA" Plain Triple Valve ahonld be need with IfrOnoh. 14-tnoh, and 16-inoh 
IMT^r-firak^^iS^ndars, with or wiUumt Trpnk Brake ; and ftir 1^ 
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PLATE Fas. 



PLAIN TRIPLE VALVE. 

FOR 12-INCM. 1«MNCH. AND lO-INCH ORIVCR-BRAKC CYLINDCMk 





No.i. "pac" 


Plaio Triple yalve. complete. 


20. 


Triple- Valvo Body (bushed). 




No. 

27. 


Graduating Spring. 


21. 


Cylinder Cap. 




28. 


Gradual! ng-Stem Nut. 


22. 


Cap Nut. 




29. 


Cyliuder Gasket. 


23. 


Piston (includes No. 30). 




30. 


Packing Ring. 


24. 


Slide Valve. 




31. 


Bolt and Nut. 


25. 


Graduating Valve. 




.82. 


Slide- Valve Spring.. 


16. 


Graduating Stem. 









29 



Digitized by VjOOQ IC 



PLATE Qa6. 




TENDER-BRAKE CYLINDERS. 



±lAA±LLaJi 




VTVTnnrrvT 



"So, 1. Tender-BraKe Cylinder, complete. 



2. Cylinder Body. 

8. Piston and Rod (includes Fol- 
lower Studs and Nuts). 
4. Non-Pressure Head. 
*5. Pressure Head. 
6. Follower. 



7. Packing Leather. 

8. Packing Expander 

9. Release Spring. 

10. FoUower Stud and Nut. 

11. Cylinder-Head Bolt and NuL 

12. Cylinder Gasket. 



« NOTE.-For locomotive tenders, the light weight of which does not exceed 35.000 pounds, ose 
theS-inoh Tender-Brake Cylinder; for tenders of greater weight, use the lO-inch size The style of 
cylinder head, illustrated above, viz.. "Plain Head, with Slack-adjuster Lug." Is considered standard. 
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PLATE P 37. QUICK-ACnON PA5SeNaBR TRIPLE VALV& 




TO AUMUARV 
PIESERVOIR 



Ta QflAKt CVUNOEB 



NOTE.-The "F 87 "Triple Valve should be used in oonneotlon with the following appAratns 
obU: 

Faaaeiiger-Oar Brake Qyllnden, 1 inches AND LESS in diameter ; 

High-speed Tender-Brake Oylinders. 1 inches in diameter. 

Though similar in appearance, this valve differs essentially from the " F 86." or Freight Triple- 
Valve, and should never be employed in oonneotlon with Freight-Car Brakes. In common with the 
other FUsenger Triple. "F29<" it may be distinguished from the Freight Triple by the fieu^ that it has 
but one exhaust outlet while the " F 86 " Valve has two. The three Quick- Action Triple- Valves may be 
identified also by the bore of the Slide- Valve Bush which measures 1 8/8 inches in the "F 87." 1 8/4 
inohes in the " F 89." and 1 1 /4 inches in the " F 86 " Valve. 
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PLATE Fa7., 

QUICK-ACnON PA3SENQER TRIPLE VALVe. 





K<>.'1. •« P 27 »• Qulck-Actioa JPassenger Triple Valve, complcti. 


\ 


Triple-Valve Body (bushed). 


Wo. 

17. 


Union Nut. 


s. 


Slide Valve. 


18. 


Union Swivel. 


4. 


Piston (includes No. 6). 


19. 


Cylinder Cap. 


6. 


Packing Ring. 


20. 


Graduating-Stem Nuk . 


6. 


Slide-Valve Spring. 


21. 


Graduating Stem, 


7. 


Graduating Valve. 


22. 


♦Graduating Spring. 


8. 


Emergency-Valve Piston. 


23. 


Cylinder-Cap Gasket. 


9. 


Emergency-Valve Seat. 


24. 


Bolt and Nut. 


10. 


Emergency Valve. 


25. 


Half-inch Cap Screw. 


11. 


Pwubber Seat. 


26. 


Half-inch Plug. 


12. 


Check-Valve Spring; 


27. 


Union Gasket. 


13. 


Check-Valve Case (bushed). 


28. 


Emergency-Valve Nut* 


14. 


Check-Valve-Case Gasket. 


29. 


Cotter Pin. 


15 


Check Valve. 


80. 


Emergency^ Valve Piston Packing 


16. 


Strainer. 




Bing. 



*aRADT7ATINO SPRING SPECIFICATIONS: Eight one liandredths (Hi) Inches 
Nickeled Steel " Piano " Wire ; 1 3 1/4 ooils ; 2 5/8 inches free height ; U inches inside diameter. 
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PLATE PaS. 

TBN4NCH PAS5BNQBR-CAR BRAKB CYLINDERS. 




Vo* t. Ten^lncb PMMenger-Car Brake Cylinder, oomplete. 



2. Cylinder Body. 

3. Piston and Rod (includes Follower 

Studs and Nuts). 

4. Non-Pressure Head. 

5. Pressure Head(include0 2 of No. 14>. 

6. Cross Head. 

7. Cylinder Gasket. 
& Follower. 



Ho. 

9. Packing Leather. 

10. Packing Expahder. 

11. Follower Stud and Nut. 

12. Helease Spring. 

13. Cylinder-Head Bolt and Nut. 

14. Triple-Valve Bolt and Nut. 

15. Triple- Valve Gasket. 

16. Half-inch Plug. 
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PLATE F99. QUICK-ACTION PASSENGER. TRIPLE VALVa 




TO TRAIN PrPt 



NOTE.-The " F 29 " Triple Valve should be used In connection with Passeneer-Car Brake 
Cylinders, 12 and 14 Inches in diameter. 

Though similar in appearance this valve differs essentially from both the *'F27"and**FS6" 
Triples, and should never be employed except as specified. It may be easily recognized by means of the 
letter " O " cast on the valve body. 'In common with the other Passenger Triple. "F27," it may be 
distinguished from the Freight Triple by the. fact that it has but one exhaust outlet while the " F 86 ' 
^ve has two. The three Quick< Action Triple- Valves may be identified also by the bore of the Slide- 
Valve Bush which measures 1 3/8 inches in the ** F 27." 1 3/4 inches in the " F 29." and 11/4 inches in the 
"F 36 "Valve. 
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PLATE Pap* 

QUICK-ACTION PASSENQER TRIPLE VALVB. 







No. 

2. 


Triple-Valve Bo4y (bashed). 


No. 

17. 


Union Nut. 


3. 


Slide Valve. 


18 


Union Swivel. 


4. 


Piston (includes No. 5) 


19. 


Cylinder Cap. 


5. 


Packing Ring. 


20. 


Grad^ating-Stem Nut 


6. 


Slide- Valve Spring. 


21. 


Graduating Stem. 


7. 


Graduating Valve. 


22. 


^Graduating Spring. 


8. 


Emergency-Valve Piston. 


23. 


Cylinder-Cap Gasket. 


9. 


Emergency -Valve Seat. 


24. 


Bolt and Nut. 


10. 


Emergency Valve. 


25. 


Half-inch Cap Screw. 


11. 


Rubber Seat. 


26. 


Half-inch Plug. 


12. 


Check-Valve Spring. 


27. 


Union Gasket. 


1'3. 


Check-Valve Case (bushed). 


28, 


Emergency-Valve Nut 


14. 


Check-Valve-Case Gasket. 


29. 


Cotter Pin. 


15. 


Check Valve. 


3Q, 


Emergency- Valve Piston Packing 


16. 


Strainer. 




Ring, 



*ORADUATINO SPRING SPECIFICATIONS: Eight oiie hanclredth8(rlv) inches diameter 
Kiokeled Steel ** Piaao " Wire : 1 8 1 /4 ooile ; 2 5/8 inches free height ; H inches inside diameter. 
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PLATE F30. 



TWELVE*INCH PASSENQER-CAR BRAKE CYUNDER. 

4TD 




Ko. t* Twelve-inch Passeiiflrer-Car Brake Cylinder, complete. 



«6. 


Cylinder Body. 


No. 

9. 


Packing Leather. 


3. 


Piston and Rod (includes Follower 


10 


Packing Expandei!. 




Studs and Nuts). 


Jl. 


Follower Stud and Nut. 


4. 


Non-Pressure Head. 


12. 


Release Spring. 


6. 


Pressure H^ad (includes No. 16, 


13. 


Cylinder-Head Bolt and Nut. 




and 2 of No. 14). 


14. 


Triple- Valve Bolt and Nut. 


6. 


Cross Head. 


15. 


Triple-Valve Gasket. 


7. 


Cylinder Gasket. 


16. 


Triple-Valve Stud and Nut. 


S. 


Follower* 


17. 


Half-inch Plug. 
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PLATE P3I. 



FOURTBBN-INCH PASSBNOBR-CAR BRAKB CYUNDBR. 




No. I. Fourteen-lncli Paa»ongwCmr Brake Cylinder, complete. 



N«. 

2. Cylinder Body, 

3. Piston and Rod (includes Follower 

Stads and Nuts) 

4. Non-Pressure Head. 

6, Pressure Head (includes No. 16, 
and 2 of No. 14). 

6, Cross Head. 

7. Cylinder Gasket 
6. Follower. 



9. Packing Leather. 

10. Packing Expander, 

11. Follower Stud and Nut. 

12. Release Spring. 

13. Cylinder-Head Bolt and Nut. 

14. Triple- Valve Bolt and Nut. 

15. Triple- Valve Gasket. 

16. Triple-Valve Stud and Nut. 

17. Half-inch Plug. 
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PLATE Qaa. detail parts op passbnq6R-car brake apparatus. 




Fi«. I. 




e3- 



Vig. 8. 




ri|.«. 



Viff. 9. 




Fig. 6. 



Ff|.7. 




Tig. 6. 




(() 



I-?!? 



flf.0. 
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PLATE Q$z^ 



DETAIL PARTS OP PASSBNQBR-CAR BRAKB APPARATUS. 



Fio. 1. 

StandMrd One-liicli Ho«^ and OonpllDf » 
complete. 

Hose 22 inch«B loog (order in ptirs.)' 

Fxo. 2. 

Standard Oue-inch Bote CoupllDf (or- 
der In pair*), 

1. Hose-Coupling Case. 

2. Hose-Coupling Packing Ring. 

Pio. 3. 

Ooe-luch by One and One-fi>arih Inofa 
Hose Nipple. 

Flo. 4. 
One-lneh Hose CUmp, eomplete. 

1. Qne-inch Hose Clamp. . 
% One-inch Hose-Clamp BoU. 

Fio. 5. 

One«ln<ai by One and One-fonrth Ineh 
Angle Cock, complete. 

iro. 

1. Angle-Cock Body. 

2. Angle-Cock Key. 
8. Angle-Cock Cap. 

4. Angle-Cock-Key Spring. 
6. Angle-Cock Handle. 
6. One and One-fourth inch tO One- 
inch Reducer. 



Fio. 6. 
One-lneh Ont-ont Ooek, oompletn* 



76. 


Cock Body. 


77. 


Coc^ Key. 


78. 


Cock Cap. 


79. 


Key Spring. 


80. 


Handle. 




Fxo. 7. 




Conductor's YalTO, eomplete. 


No. 




2. 


Valve Body. ' 


8. 


Valve Key. 


4, 


Valve Cap. 


5. 


Key Spring. 


6. 


Key Stop. 


7, 


Key Escutcheon* . 


8. 


Valve Handle. 


9. 


Key Nut. 




Fio. 8. 








eomplete. 


Ko. 




2. 


Strainer Body. 


3. 


One-inch Union Swivel. 


4. 


Union ^ut. 


5. 


Union Gasket. 


e. 


Strainer. 




Fio. &. 
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PLATE F 33. 

Westinghouse Standard Train Air-Signal Equip- 
inent. — Opposite. 
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IPMENT. 







w 
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PLATE F33. 



STANDARD TRAIN AIR-SIQNAL APPARATUS^ 



Fig. 1. 
Oat Discharge VaWe, complete. 

% Discharge- Valve Body. 

3. Discharge-Valve Stern. 

4. Discharge-Valve Spring. 

5. Discharge- Valve Handle. 

6. Stop Pin. 

7. .Cap Nut. 

8. Union Nut. 

9. Union Swivel. . 

,10. Union Oasket. , 



Pio. 2. 
Signal Valve* coini>lete. 

Fig. 3. 

*Iilii)[>voved Redilcing Valve, com- 
plete* 

No. 

2. Reducing:Valve 'Body (bushed). 

3. Spring Box. 

4. Supply Valve. 

6. Supply- Valve Cap Nut. 
6. Supply-Valve Spring. 
7 Reducing-Valve Piston (includes 
No. 8). 



8. Piston Packing Ring 

9. Piston Nut. 

10. Piston Rod. 

11. DiaphragRi (two pieces). 

12. Diaphragm Ring 

13. Regulating Spring. 

14. Regulating Nut. 
.15. Check Nut. 

16. Cock Cap Nut. 

17. Cock Spring. 

18. Union Nut. 

19. Union Swivel. 

20. Union Gasket. 



*The improved Reducing Valre is adjusted 
to govern Train Signal-Pipe Pressure AT A 
MAXIMUM OF 40 POUNDS PER SQUARE 
INCH, and apy necessary reacUustment must 
be made for that pressure tn order to secure the 
best results. 



Fig. 4. 
Signal Whistle, oomplete. 
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PLATE Q34. DETAIL PARTS OP TRAIN AIR^ONAL APPARATU5w 




Fig. 1. 



Vig. S. 




Fig. 2. 



Fig. 4. Fig. 6. 




^ TAP 



Fig. 6. 



VPiPt 
^TAP 



MAIN SIGNAL 
PIPE -" 
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WWPE 



KAINSICNAL 
■^ PIPE 



TO CAR OtSCHARGC VAU/E 



Fig. 7. 



Fig. a 
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PLATE 034* 
DETAIL PARTS OP TRAIN AIR-SIQNAL APPARATUS. 



Fio. 1. 

StottdAtd SIgnM Hose and Oonpllng, 
complete. 

One-in^ Hose, 22 inches long with 
fittings for |-inch pipe. 

Fio. 2. 

Standard Signal Hose Ck>np1tng, com- 
plete (order in pairs). 

1. Signal Hose-Coupling Cose. 
3. Signal Hose - Coupling Packing 
Ring. 

Fig. 8. 
Signal Hose damp, complete* 

1. Signal Hose-Clamp Body. 

2. Signal Hose-Clamp Bolt. 

FiQ. 4. 

One-inch by TJiree-foarths Inch Hove 
Nipple. 

FiQ. 6. 
Three-foortha inch Angle Fitting. 

Fio. 6. 
One-half inch Cut-ont Oodc, complete. 

No. 

2. Cock Body. 

3. Cock Key. 

4. Cock Cap. 

5. Key Spring. 

6. Cock Handle. 



Fio. 7. 

Three-fourths inch Signal-Pipe 
Strainer, complete. 



No. 

2. 
3. 


Strainer Body. 
Union Swivel. 


4. 


Union Nut 


5. 


Union Gasket. 


6. 


Strainer. 




Fio. 8. 


Three-foorths inch Cooli, complete. 


No. 

2. 
8. 
4. 
6. 
6. 


Cock Body. 
Cock Key. 
Cock Cap. 
Key Spring. 
Cock Handle. 




Fio. 9. 


Signal Dommy Ck>npllng. 



45 



Digitized by VjOOQ IC 



PLATE G 35. 

Westinghouse Standard Freight Car Brake 
Equipment. — Opposite. 
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PLATE F36. QUICK-ACTION Pl^EIQHT TRIPLE VALVE. 




TQ Auxiliary 

RESERVOIR 



BPIA^C CYklNOCLfl 



Tn TI^AlM PIPE 



NOTE.—" F 86 " Triple Valves should be used in conndotion with the following apparatus only 4 

Freight-Oar Brake Cylinders, 6 inches and 8 inches in diameter. 

High-Speed Tender-Brake Cylinders, 8 inches in diameter. 

Though similar in api>earanoe, this valve differs essentially from both the Passenger Triplo 
Valves, and sh6uld never be employed except as si>eclfied. It may be distinguished from the "F 27** 
and " F 29" Quick- Action Triples by the fact that it has TWO exhaust outlets (one of which is plugge^K 
and also by the bore of its Slide- Valve Bush, which is 1 1/4 inches in diameter. 
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PLATE P 36. 

QUICK-ACTION FRCIOHT TRIPLE VALVE. 





Ko. 1. «< F 36 *' Quiek-Aetion Freight Triple Valve, complete. 


Mo. 

2. 


Triple-Valve Body (bushed). 


N*. 

17. 


Union Nut. 


3. 


Slide Valve. 


18. 


Union Swivel. 


4. 


Piston (includes No. 5). 


19. 


Cylinder Cap. 


5. 


Packing Ring. 


20. 


Graduating-Stem Nut, 


6. 


Slide- Valve Spring. 


21. 


Graduating Stem. 


7. 


Graduating Valve. 


22. 


♦Graduating Spring. 


8. 


Emergency- Valve Piston. 


23. 


Cylinder-Cap Gasket. 


9. 


Emergency-Valve Seat. 


24. 


Bolt and Nut. 


10. 


Emergency Valve. 


25. 


Half-inch Cap Screw. 


U. 


Rubber Seat. 


26. 


Half-inch Plug. 


12. 


Cbeck-Valvo Spring. 


21. 


Union Gasket. 


13. 


Check-Valve Case. 


28. 


Emergency- Valve Nut. 


14. 


Check-Valvo-Case Gasket. 


29. 


Cotter Pin. * 


15. 


Check Valve. 


SO. 


Plug for Exhaust Outlet 


16. 


Strainer. 







♦QRADUATINO SPRING SPECIFICATIONS : rorty-nlme on« thousandths (rfSv) inohM d 
eter. Nickeled Steel " Piano '* Wire ; 16 ooils . 2 3/41nche8 free height ; || inches inside diameter. 
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PLATE F37. 

NARROW-OAUQB PRBiatlT-CAR BRAKE CYUNDBR AND AUXILIARY RESERVOIR 
COMBINED, WITH ••P36*' TRIPLE VALV& 




NOTE.~The "F87" Brak* Apparatus iUnstrated abore Is ftiniished with "Sohedale H-4*' fot 
flr«lght oars, the light weight of whioh does not exoeed 16.000 potmds. The Brake Qylinder is 
inohes in diameter by 8 inches stroke. 



No. 1. Naarrow-Gmige Frelffht-Oar Brake Cylinder ana Auxiliary Reservoir 
Combined, with ''FSe'* Triple Valve* complete. 



2. Cylinder Body. 

8. PiBtoD and Rod (incladeft Fol- 
lower Studs and Nats). 

4. Non-Pressure Head. 

6. Follower Stud and Nut. 

6. Follower. 

7. Packing Leather. 
d. Packini; Bipander. 



Mo. 

9. Release Spring. 

10. Reseryoir(includes Nos. 11 and J 2). 

11. Drain Plug. 

12. Reservoir Stud and Nut. 

13. Cylinder-Head Bolt and Nut. 

14. Cylinder Gasket. 

15. Triple-Valve Gasket. 
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PLATE P38. 

NARROW-QAUOB PREIQHT«CAR BRAKE CYLINDER AND AUXiUARV RESERVOIR* 
DETACHED, WITH "F36" TRIPLE VALVE. 




NOTE.-The "F 38 " Brake Apparatus Illustrated above Is flirnlshed with "Schedule H-0" fbr 
freight Cars, the light weight of which does not exceed 15,000 pounds, but the construction of which 
prevents the application of the oombined-cylinder-and-resenroir tjrpe of brake illustrated on Plate 
"F 87." The Braike Cylinder is 6 inches in diameter by 8 inches stroke. 



Norrow^Gauge Freight-Car Brake Oylinder aod Auxiliary Beservoir Dotaehed» 
with <*F36** Triple Valve, complete. 



Release.Spring. 

CyJinder Gasket. 

Cylinder-Head Bolt and Nui. 

Pressure Head. 

Special Auxiliary Reservoir (in- 

eludes N08. 14 and 16)> 
Drain Plug. 
Triple-Valve Gasket. 
Reservoir Stod and Nut. 



•To. 
1. 


Brake Cylinder, complete. 


He. 

9. 


2. 


Cylinder Body. 


10. 


8. 


Piston and Rod (includes Follower 


11. 




Studs and Nats). 


12. 


4. 


Back Head. 


13. 


6. 


Follower Stud and Nut 




6. 


Follower. 


14. 


7. 


Packing Leather. 


15. 


8. 


Packing Expandec 


16. 
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PLATE F39- 

•TWIN-CYLINDER '♦ FREIQHT-CAR BRAKE APPARATUS WITH AUXILIARY 
RESERVOIR DETACHED, AND **F36'* TRIPLE VALVE. 









la 




NOTE.-The "F 39" Brake Apparatus iUnstrateit above is furnished with " Schedule H-6 " for 
freight oars, the weight and construction of which prevents the use of a single-cylinder brake, either of 
the combined or detached type. Each of the cylinders illustrated is 6 inches in diameter by 8 inches 
stroiCe. 
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PLATE F39. 



«*TW1N-CYLINDER*' FRBlQHT-eAR BRAKE APPARATUS WITH AUXILIARY 
VOIR DETACHED, AND **F $6*' TRIPLE VALVE. 



••Twin-Oyllnder'* Freight-Car Brake Apparatus with AuxUiary Beserroir I>etached, 
aiid*<F36*' Triple YalTe, ectmplete. 



No. 
1. 


Brake Cylinder, complete. 


Ho. 

9. 


2. 


Cylinder Body. 


10. 


8. 


Piston and Rod (includes Fol- 


11. 




lower Studs and Nuts). ' 


11 


4. 


Non-Pressure dead. 


is: 


6. 


Follower Stud and Nut 




6. 


Follower. 


14. 


7. 


Pficking Leather. 


15. 


8. 


Pa^flg Expander. 


16. 



Release Spring. 

Cylinder Gasket. 

Cylinder-Head Bolt and Nut. 

Pressure Head. 

Special Auxiliary Reservoir (in* 

dudes Nos. 14 and 16). 
Drain Plug. 
Triple-Valve Gasket. 
Reservoir Stud and Nut. 
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PLATE F40. 

STANDARD FREIQHT-CAR BRAKE CYUNDER AND AUXILIARY RESERVOIR 
COMBINED. WITH mP j6" TRIPLE VALVR 




NOTE.-The"F 40 "Brake Apparatus lUustrated above Is ftirnlshed with "Schedule H-1" for 
freight oars, the light weight of whioh exceeds 15,000 pounds. The brake cylinder is 8 inches in 
diameter by 18 inches stroke. Together with the additional fixtures included in "Schedule H-U" it 
oonstitutes the Standard Automatic-Brake Equipment for FreightCars. 



Ko. 1. Standard Freight-Car Brake Cylinder and Auxiliary Ifiesenroir Combined, with 
"P36" Triple Valve, complete. 



No. 

2. 


Cylinder Body. 


No. 
10. 


Reservoir (includes Nos. 11 


3. 


Piston and Bod (includes Follower 




12). 




Studs and Nuts). 


11. 


Drain Plug. 


4. 


Non-Pressure Head. 


12. 


Reservoir Stud and Nut. 


6. 


Follower Stud and Nut. 


13. 


Cylinder-Head'Bolt and Nut 


6. 


Follower. 


14. 


Cylinder Gasket. 


7. 


Packing Leather. 


15. 


Triple Valve Gasket. 


8. 


Packing Expander. 






9. 


Kelease Spring. 
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PLATE P4t* 

STANDARD FREIQHT-CAR BRAKB CYUNDER AND AUXIUARY RESERVOIR 
DETACHED. WITH "Fjd" TRIPLE VALVE. 




NOTEL-TheT 41, "Brake Apparatus Illustrated above is furnished with "Schedule H*2**tor 
freight cars, the light weight of which exceeds 15.000 pounds, but the construction of which prevents 
the application of the combined-cylinder-and-reservoir type of brake illustrated on Plate ** F 40." The 
brake cylinder is 8 inches in diameter by 1 8 inches stroke. 



Standard Pref ght-Car Brake Cylinder and Auxiliary Reservoir Detached, with 
« F36 " Triple Valve* complete. 



Release Spring. 

Cylinder Gasket. 

Cylinder-Head Bolt and Nut. 

Pressure Head. 

Special Auxiliary Reservoir (io« 

eludes Nos. 14 and 16) 
Drain Plug. 
Triple- Valve Gasket. 
Reservoir Stud and Nut. 



Ko. 

1. 

2. 
3. 


Brake Cylinder, complete. 

Cyhnder Body. 

Piston and Rod (includes Follower 


No. 

9. 
10. 
11. 


4. 


Studs and Nuts) 
Non-Pressure Head. 


12. 
13. 


6. 


Follower Stud and Nut 




6. 


Follower. 


14 


7. 
8. 


Packing Leather. 
Packing Expander. 


16. 
16. 
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PLATE P41. 

SHOBT-STROKB PRBIQHT-CAR BRAKE CYLINDER AND AUXIUARY RESERVOIir 
COMBINED, WITH "F36" TRIPLE VALVE 




NOTE.-TIte ''F42" Brake Apparatus niostrated above is ftiraIshedwith'*SoliedaleH-8'*lbr 
freight oars of medinm weight to which a combined oylinder and reservoir of greater lengUf oannot be 
SQOoeasfUly applied. The brake cylinder is 8 inches in diameter by 8 inches stroke. 



Ko. 1. Short-Stroke Freight-Car Brake Cylinder and AnzUiary BeierroirOoBi- 
Uned, with ««F86'> Triple Valve, complete. 



No. 




Ho. 


2. 


Cylinder Body. 


9. 


3. 


Piston atid Rod (includes Fol- 
lower Studs and Nuts). 


10. 


4. 


Non-Pressure Head. 


11. 


6. 


Follower Stud and Nut. 


12. 


6. 


Follower. 


13. 


7. 


Packing Leather. 


14. 



8. Packing Expander. 



Release Spring. 

Reservoir (includes Nos. 11 and 

12). 
Drain Plug. 

Reservoir Stud and Nut. 
Cylinder-Head Bolt and Not. 
Cylinder Gasket. 
15. Triple-Valvo Casket. 



66 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



PLATE Q 43* DETAIt PARTS OP 5TANDAR0 PREIOHT-CAR BRAKE APPARATIS. 




Fis. 7. 



58 



Fig.ia 



Fig. II. 
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PLATE a 43. 



DETAIL PART5 OF STANDARD FREIQHT-CAR BRAKE APPARATUS. 



Ko. 
1. 

2. 



Fio. 1. 

Standard One and Oue-Quarter indilloM 
and Cou|>ling, complete. 

Hose 22 inches long (order in pairs.) 

Fio.2. 
Standard One uud Ouo- quarter incb 
Hose Coupling (order iu iKiirs). 

One and Oiic-quarler inch Hoso 
Coupling Case. 

One and Onc-quartcr inch Hose- 
Coupling Packing Ring. 

Fio. 3. 
One and One-quarter incb llosc Nipple. 

Fio. 4. 
One and One-quartor Inch Bra1i.e-Pi|>e 
Air Strainer, complete. 

Strainer Body. 
Union Swivel. 
Union Nut. 
Union Gasket. 
Strainer. 

Fio. 5. 
One and One-quarter inch Hose Clamp. 
"^ complete. 

No. 

1. One and One-quarter inch Hose 

Clamp. 

2. Ouo and One-quarter inch Hose- 

Clamp Bolt. 

• Fio. e. 

One and One-quarter inch Angle Cock» 

complete. 
N«. 

1. Angle-Cock Body. 

2. Angle-Cock Key. 

3. Angle-Cock Cap. 

4. Angle-Cock Spring. 

5. Angle-Cock Handle. 



2. 
3. 
4. 
5. 
6. 



Fig. 7. 

One and One-quarter Inch Cnt-oot Cock* 
complete. 



Ha. 
8. 


Cock Body. 


9. 


Oock Key. 


10. 


Cock Cap, 


11. 


Key Spring. 


12. 


Cock Handle. 



Fio. 8. 
Release Valve, complete* 

No. 

23. Release-Valve Cylinder. 

24. Release-Valve Stud. 

25. Vent Valve. 

20. Release-Valve Spring. 

27. -Release-Valve Handle. 

28. Release-Valve Pin. 

Fio. 9. 

Improved Prea»nre • Bctainlaf Valve* 
complete. 

RetainiDg-Valve Body (includes 

Nos. 6, 6,7,and8). 
Retain! ng-Valve Case. 
Retaining- Valve Weight. 
Retnining-Valve Handle. 
Retaining- Valve-Cock Key. 
Retaining-Valve-Cock Cap. 
Retaining-Vatve-Cock Spring. 



2. 



Fig. 10. 
Coupling-Groove Cleaning TooV. 

Fig. 11. 

One and One - qiuu'tci' Inch Doromy 
Coupling. 
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PLATE P45. 

/ HIGH-SPEED BRAKE AUTOMATIC REDUCING VALVE 



1898 PATTERN. 




' TAP 
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PLATE F45. 



HIGH-SPEED BRAKE AUTOMATIC REDUCINQ VALVE. 



No, 1. High-Speed Brake Antomatie Ueducing Valve, eomplete. 



Nfr 




ITo. 




2. 


Valve Body. 


13. 


Check Nut. 


3. 


Spring Box. 


14. 


Union Stud. 


4. 


Valve Piston (includes No. 6). 


15. 


Union Swivel. 


6. 


Packing Ring. 


16. 


Union Nut. 


6. 


Piston Stem. 


17. 


Union Strainer. 


7. 


Piston-Stem Nut 


18. 


Union Gasket. 


8. 


Slide Valve. 


19. 


Bolt and Nut. 


9. 


Slide- Valve Spring. 


20. 


Leather Washer. 


10. 


Cap Nut. 


21. 


Piston Disc. 


11. 


Regulating Spring. 


22. 


Spring Abutment. 


12. 


Regulating Nut. 


23- 


Cotter Pin. 



01 
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PLATE F46. 

HIGH-SPEED PLAIN TRIPLE VALVE. 



TO AuJULi*"^^ 



TO TH«kiN ^"^f 




NOTE.-Thl8 Triple Valve is designed speciallj for use in combination with other High-8peeA 
Brake Applianoee, for opemting ^tb Driver and Engln»-Tmafc Brakes, and most aotlieaawlCM' other 
pnrpoMSt 
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PLATE F46. 

Hiatl-SPBED PLAIN TRIPLE VALVB. 





Ko. L High-Speed PMu Triple Valv», eoMpieMw 


2. 


Triple- Valve Body (bushed) 


No. 

9. 


Graduating Spring. 


3. 


Cylinder Cap. 


10. 


Graduating-Stem Nut 


4. 


Cap Nut. 


n. 


Cylinder Cap Gasket 


5. 


Pitton (indudea No. 12). 


12. 


Packing Ring. 


6. 


SUde Valve. 


13. 


Bolt and Nut. 


7. 


Graduating Valve. 


14. 


Slide- Valve Spring. 


8. 


Graduating Stem. 







•OBADUATINO SPRING SPECITIOATIONS : PiKwpor.Broiiaa Spring Wfn, K& 14 BL W. Ok 
tlU InmiM to diamctwr . ISooUs. B 1/8 tooliM freelMiKht : i| UiohM iuld* dlMMtar. 
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PLATE P47. DUPLEX PUMP QOVERNQB. 





|g«« 



34 

TO BQf UEfi 



T 0_ Pump 



The diaphragm portion of this Gtoyemor at the right is acfUostad tog^em the 1 10-lb. preamuw. 
and the one at the left the 90-lb. pressore fot ordmary braking. A 1/4-inch Ont^nt Oock most be need 
in the pipe attached to fitting 46 (see Plata "O 60 ") of the low-pressvre diaphragm, and most be oloead 
when opMating the High-Speed Braka 



di 
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PLATE F47. 

DUPLEX PUMP QOVBRNOIt 



Koi !• Daplex Pomp OoTernor, complete. 



Kb. 




Ii<k 




26. 


Steam-Valve Body. 


86. 


Waste-Pipe Union Nut. 


26. 


Steam Valve. ' 


37. 


Diaphragm Body. 


27. 


Cylinder Cap. 


38. 


Spring Box. 


28. 


Goveraor Piston (incluctes No. 29). 


39. 


Cap Nut. 


29. 


Piston Packing Ring. 


40. 


Regulating Nut. 


30. 


Governor-Piston Nut. 


41. 


Regulating Spring. 


31. 


Governor-Piston Spring. 


42. 


Diaphragm, complete. 


82. 


Sieara*VaIve Cylinder (Includes 


43. 


Diaphragm Ring. 




N08.-.35 and 36). 


44. 


Union Nut. 


83. 


One-inch Union Nut. 


45. 


Union Swivel. 


84. 


One-inch Union Swivet 


46, 


Siamese Fitting. 


85. 


Waste-Pipe Stud. 
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PLATE F48. 

DETAIL PARTS OP HIOM-SPEBD BRAKE AND HIQH-PRBSSURB CONTROL APPARATUS. 




Pig.*. 



Pi«.4 




Tig. & 



'^'^tS* 



fccr"'! 



no. B' 
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Fig. 6» 
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PLATB P48. 

DETAIL PARTS OP HIQH-SPeBD BRAKE AND HIGH PRESSURE 
CONTROL APPARATUS. 



Fw. 1. 

Feed-VaWe BriMsket with BeTersliigr 
Cocky complete. 



2. 
8. 
4. 
6. 
6. 


Reversing-Cock Body. 
Reversing-Cock Key. 
Reversing-Cock Spring. 
Iteveraiog-Cock Cap. 
Reversing-Cock Halidle. 




Fio. 2. 




Bafely Valve, complete. 


Ha. 

2. 
8. 
4. 
6. 
6. 


Safety-Valve Body. 
Regulating Nut. 
Cap Nut. 

Regulating Spring. 
Valve. 



Fio. S. 
Feed* Valve Pipe Bracket. 

Fig. 4. 

Tender- Cylinder Head for QiUek- 
AcUon Triple Valve witli Slack- 
Adjuster Lng. 

FiQ. 6. 
One-foortta inch Cock. 

Fio. 6. 

Flexible Hose Connection with Fit* 
tinf s for Half-inch Pipe. 
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PLATE F4ft. 

■iK4££ AMI HIQH-PfSE^t'ftE COPmtOL APPARATU 




f^ft. 



i^ 
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PLATE G 49. 

Diagramatic Illustration of Westinghouse High 
Pressure Control Apparatus. — Opposite. 
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PLATE G 50. 

Diagramatic Illustration of the Westinghouse 
Standard High Speed Brake. — Opposite. 
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THE NEW YOKK AIR BRAKE 
AND ITS WORKINGS. 

The vast and unexampled use of the Air Brake 
makes a clear knowledge of it of vital importance 
to everyone actively interested in the movement 
of trains. In order to bring this about more 
fully, I have prepared, as a supplement to "The 
Science of Railways" the accompanying plates 
and descriptive matter, illustrating and explain- 
ing the Quick Action Automatic Compressed Air 
Brake of the New York Air Brake Company. 

It embraces the latest improved appliances of 
that Company. 

The diagrams, therefore, will be found especi- 
ally interesting and valuable to all who have 
occasion to use or make a study of such matters. 

Nothing could be more clear than the cuts and 
the explanations that accompany them, as they 
have in the main been prepared under the imme- 
diate eye of the New York Air Brake Company. 

The student will find illustrated and described 
the most important parts of the New York Air 
Brake, viz.: Air Pump, Engineer's Valve, Triple 
Valves, Governor and Drain Cup or Brake Pipe 
Strainer; also the various parts of their Standard 
Air Brake and the details of each complete equip- 
ment. The general plan of the brake, and its 
application to locomotives and cars, are also 
graphically showa in drawings prepared for that 
purpose. For a list of these illustrations the 
reader is referred to the table of contents. 
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In Volume 1, Chapter 6, of "The Science of 
Railways," the evolution of the brake is illus- 
trated, followed by a carefully prepared account, 
with attendant cuts, of the air brake and its con- 
struction and management. It is again referred 
to with considerable particularity in Volumes 4 
and 12 of the same work. This supplement, I 
beg to state, is not intended to supersede what is 
said in "The Science of Railways" in regard to 
the air brake, but to be auxiliary thereto, for the 
better elucidation af this very complex and im- 
portant feature in the operation of trains and in 
the mechanical department of railroads. 

Detailed rules and information on the follow- 
ing points will be found in "The Scjience of 
Railways," in the volumes and at the pages 
indicated: 

VOLUME PAGE 

The First Form of Air Brake 1 305 

How to Use the Air Brake 1 314 

General Instructions to Enginemen 1 315 

Making Up Trains and Testing Brakes 1 317 

Application of Air Brake in Service 1 317 

Application of Air Brake in Emergency 1 319 

When Brakes are Applied from an Unknown Cause 1 819 

Braking by Hand 1 319 

Cutting Out Brakes 1 330 

Double Headers 1 320 

Extra Hose I .' 321 

Sliding Wheels 1 321 

Additional Instructions to Engineers 1 363 

Test of Brakes 1 363 

Defective Car 1 365 

Running Position ..1 365 

Clean Valves 1 365 

Pump Stopped 1 366 

Air Signal 1 366 

Handling Trains 1 366 

To Release a Part Air Train While Moving I ...367 

Train Parted, etc 1 368 

Avoiding Over Reductions 1 368 

Passenger Trains 1 368 

To Avoid Sliding of Wheels 1 369 

General Instructions to Trainmen 1 821 

Making Up Trains and Testing Brakes I ., 321 

Use of Hand Braken 1 323 

Detaching Engine or Cars 1 323 

Frozen Couplings I ....323 

Brakes Sticking 1 324 

Train Breaking into Two or More Parts 1 324 

Cutting Out the Brake on a Car 1 334 

Conductor's Valve 1 326 

Burst Hose 1 326 
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TOLTTMB PAGE 

Call for Brakes 1 326 

Brakes Not in Use 1 326 

Pressure Retaining Valve I 327 

Reporting Defects to Inspectors 1 327 

Extra Hose 1 328 

Additional Instructions to Trainmen 1 360 

Blow Out Hose 1 369 

Coupling and Uncoupling 1 870 

Discovering Leaks 1 370 

Emergency when Service is Intended 1 371 

Charging 1 37 1 

Air Cocks 1 372 

Cars Cut Out 1 372 * 

Disabled Cars I ..373 

Hand Brakes on Air Braked Cars 1 374 

Releasing Brakes 1 374 

Triple Valve Blowing 1 374 

Retainer Stopped Up 1 375 

Leaving Train at Terminals 1 375 

Test Brakes After Change 1 375 

Operating Train Air Signal 1 376 

General Instructions to Engine House Foremen and 

Inspectors 1 328 

AlrPump 1 328 

Pump Governor 1 328 

Engineer's Brake Valve 1 328 . 

Adjustment of Brakes 1 329 

Brake Cylinders and Tripe Valves 1 329 

Draining 1 329 

General Instructions to Car Inspectors 1 330 

Making Up Trains and Testing Brakes I 330 

Cleaning Cylinders and Triple Valves 1 331 

Adjustmeiit of Brakes 1 332 

Braking Power 1 332 

Repair Parts 1 332 

Hanging Up Hose 1 333 

Responsibility of Inspectors I 333 

• Full Description of the Air Brake and Its Parts Fully 

Illustrated 1 333 

Instructions to Switchmen and Yardmen 1 376 

Cause of Leaks I 376 

• 'Bleeding of Train" 1 376 

Car Design 1 377 

Brake Cylinders 1 377 

Stiff Brake Rigging 1 378 

Hand Brake 1 378 

Braking Power 1 378 

Brake Hangers 1 379 

Siyle of Brake I «.379 

Piping 1 379 

Locomotive Design 1 380 

The Main Reservoir 1 380 

The Steam Brake 1 380 

Brake Cylinders 1 380 

Braking Power 1 380 

Piping 1 380 

Metallic Gaskets 1 381 

Location of Air Pumps 1 381 

Pump Packing 1 381 

Tender Brake 1 381 

Repairs on Locomotives 1 382 

Air Signal 1 382 

Repairs on Cars I .-..382 

Yard Testing Plants 1 382 

Triple Valves 1 382 

The Sweeney Brake 1 383 

Air Brake Examination. 

Questions and Answers XII 100 

M. M. KiRKMAN. 
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Principle of Operation. 

The •" Air Brake " provides means for generating power, an^ making it eCFective upon the 
wheels of each vehicle at practically the same instant of time. It is, in fact, an automatic appliance 
for quickly and safely stopping a railway train to suit conditions of service both usual and unustLol. 

The engineer, by simple movements of a small handle in the cab, operates and has full con> 
trol of the brakes under all circumstances within his knowledge, but their action is entirely aulo- 
malic and independent of the engineer if the train breaks in two, a coupling hose bursts, or a' 
similar accident occurs. On passenger carsj the brake can also be applied by any of the train- 
men, if necessary. 

The " automath" action is obtained by providing each vehicle with a supply of compressed 
air that is^ always ready for instant use, and by means of which the shoes are forced against the 
wheels, or withdrawn from them, as desired. This air supply, kept at a pressure of 70 lbs. per 
sq. in., is stored in the reservoir upon each car. and in the train pipe connecting them, the appa- 
ratus being so constructed that a rediicthn of train pipe pressure will app^ly brakes, and an 
increase (restoring what has been used) will release them. Ordinarily, this reduction of train pipe 
pressure is made through the engineer's valve, but if air is permitted to escape from the train 
pipe by any cause, the brakes apply automatically. If the train breaks in two, this automatic action 
occurs upon both sections. 

The " quick action " is so called to distinguish its effect from the work which the brake 
performs in ordinary service. For instance, when stopping the train at stations, or otherwise as 
required in daily service, the engineer graduates the power upor; the wheels, thus applying the 
brakes with whatever force may be necessary, lightly or otherwise, but in an emergency, when life 
or property is in danger, the full brake power is instantly at work throughout the train, thus 
bringing it to a stop in the shortest possible distance. 



Improved Car Drain Cup and Strainer. 

This improved device, illustrated on Plate Q 33, meets all requirements that have been sug- 
gested as desirable. The strainer is mounted on a removable spider 36, which may be unscrewed 
and the strainer thus examined, cleaned or renewed witJutut breaking a pipe joint. The strainer 
35 is placed at the top where w%ter or dirt rolling along the pipe cannot reach it, U is in a recess 
that shields it from flying missiles. The drainage pocket is open to catch all dirt, and may be 
emptied by unscrewing plug 32. This device may replace the older form of drain cup on the 
same pipe threads, as the connections are the same. 

For Special Drain Cnp, see Plate Q Si. 
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No. 2 
Duplex Air Pump. 



Plate Q I shows the No. 2 size, which is adapted for passenger locomotives hauling long 
trains^ and for freight service. It works with a smoothness and ease of operation in 
strong contrast to the ordinary single cylinder air puinps, the absence of jarring and noise 
being particularly noticeable, and. will supply air more rapidly. The valve gear is very simple 
and every part of it can be examined by unscrewing a plug. The advantages in convenience 
and durability are, therefore, evident. 

In this pump, the stcanv cylinders form the lower hatf^ with the air chambers above 
them. Condensation, from the steam cylinders therefore drains away naturally, 'and the 
compressed air delivered is as clean and dry as possible. 

The action of the duplex pump in compressing air is similar to the use of steam in d 
compound engine, the air being compounded instead of steam, and results in a c irresponding 
economy. Each steam cylinder is of 7 inch diameter. The high pressure air cylinder' is also'of 
7 inch -diameter, but the low pressure air cylinder is 10 inches, and its capacity is, therefore, 
twice that of the steam c^ylinder actuating it. Each air cylinder fills with free air ai etery sirokCy 
as described below. 

The first operation forces air from the larger air cylinder to enter the smaller one, in 
addition to the free air already in it, thus compelling the smaller cylinder to contain three times 
its volume of free air, compressed to about 40 pounds. The high pressure pistons then complete 
the compression and force this air into tlie reservoir. In this way, the two 7 inch steam pistons 
are caused to actuate the equivalent of three 7 inch air pistons (the area of a 10 inch piston 
being double that of the 7 inch size). In other words, two measures of steam are made to 
compress three similar measures of air. 
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•1 ne valve gear is very simple. For the steam Cylinders it conusts of two plain £> slide 
valves, 5 and 6, jnovtn^ in steam chests, 16 and 17, and operated by small tappet rods, Y and By 
which extend into the hblfow piston rods of the steam cylinders. As is shown, the valve .OA Ooe 
side controls the supply of steam to the opposite side. The aii' valves are simple check Valvev 
tohich teat by grapUy whiU thepislims. todit, and. therefore, are not liable td pound themselves to 
pieces. (The pistons of one side rest while the pistons, of the -other side are in taotipn.) ■ Tb<f 
"bperation is is follows ;— ^ 

In the position Shown, the air piston .in. cylinder 4 has completed its downward itfok^ 
and compressed its contents through valve 12 into cylinder- 8. 'The plate 90, on steam piston 
21,. has moved valve 6 to its lowest position. 7%it admits sieAm UirougU pafl S8, 24, 25, to vpper 
side of piston 22, and will cause that piston to descend and expel the partially compressed air 
in cylinder 3, through valve 14 and passage shown, into the reservoir. Meanwhile, the cylinder 

4 has become filled above the piston with air at atmospheric pressure through valve 9,' and 
the cylinder 8 will be filled with air at atmospheric pressure through valves and 11, both 
of which open inward, and are seated by gravity. When piston 22 reaches the* end of its down- 
ward stroke, the plate 20 strikes the tappet on valve, stem 7 and moves valve 5 to its lowest 
position, thus uncovering port 26 and admitting steam to the lower, side of piston 21. causing piston 
21 to rise and compress the air which is in cylinder 4, through valve 11 into upper part of 
cylinder 3. Just as piston 21 completes its stroke, its plate 20 strikes the tappet on valve stem 

5 and mpves valve 6 to its highest position, uncovering port 27 and admilting steam to ike lowet 
side fif piston 22, caM%\ng that piston to rise and expel the partially compressed air in cylinder 
8, .through valv& 13 into passage shown, and thence into the reservoir; While the pistons 
are compressing the air above them into the reservoir, the air cylinders below the pistons 
■will be filled with air at atmospheric pressure through valves 10 and 12, ready for another 
'cycle of operation. 

Compared with the ordinary single cylinder pumps, which have the steam and air 
cylinders of. the same size, and, therefore, compress one measure of air with one measure 
of steam', our Duplex Pump, which compresses three measures of air with but two measures 
of steamj has 50 per cent greater efficiency. 
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No. 2 Duplex Air Pump. 

FLATS Q I. 




m and Exhaust openings are now piovlJed on both sides of the pump, so that it can M ^Iftccdf on either the ri|bt 
I of the locomotive,, by sloipijr cli'anfiag plugs. It is anmfiged for^tbe right band-sidei ualMt otbwwite specified* 
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Parts of No. -2 Duplex Air Pump* 



PLATE <2 1. 



No. 

1-2 Steam Cylinders. 

3-4 Air Cylinders. 

5.-6. Slide Valves (2 pieces). 

7-8 Valve Stems (2 pieces). 

&-10 Receiving Air Valves (2 pieces), 

11-12-13-U Discharge- Air Valves (4 

pieces). 
15 Steam Chest Caps (2 pieces). 
16-17 Steam Chest Bushings. {Specify 

*' right " or*' left.") 
J 8 Pistoq Rods (2 pieces), (includes 1 each 

of Nos. 20-21, and 2 each of Nos. 

33-55-74) 
19 Steam Head (includes Nos. 5-6, 16, 17, 

and 2 of No. 15). 
2Q Tappet Plates (2 pieces). 
21-23 Seven-inch Steam Pistons (includes 

.1 each of Nos. 18-20, and 2 each of 
. Nos. 33-55-74). 

81 Seven-inch Air Piston (includes 2 of 

No. 33). 

82 TeninchTAir Piston (includes 2 of No. 

33 Seven inch Piston Rings («5 pieces).. 
3-f Ten-inch Piston Rings (2 pieces). 
85 Centre Piecfe (includes 4 of No. 36). 

36 Stuffing Boxes (4 pieces). 

37 Stuffing Box Nuts (4 pieces). 

38 Stuffing Box Glands (4 pieces). 

39 I-ower Receiving Valve Chamber. 



No. 

40 Lower Intermediate Valve Seat 

41 Upper Receiving Valve Seat. 

42 Upper Intermediate Valve Seat 

43 Upper Intermediate Valve Chamber* 
44. Upper Discharge Valve Cap. 

io Uppy Discharge Valve Seat 

46 Lower Discharge Valve Seat 

47 Top Head. 

48 Upper Air Cylinder Gasket 

49 Lower Air Cylinder Gasket 
50. Upper Steam Cylinder Gasket 
ol. Lower Steam Cylinder Gasket. 

52 Cylinder Head Bolts (62 pieces). 

53 Oil Cups (2 pieces), 

54 Drain Cock. 

55 Tappet Plate Bolt (4 pieces). 

56 Governor Union Stud. 

57 Governor Union Nut. 

58 Exhaust Union Stud. 

59 Exhaust' Union Nut 

60 Exhaust Union Swivel. 

63 Air Union Stud. 

64 Air Union Nut. , 

65 Air Union Swive!.. 

66 Cylinder Head Bolt Wrench. 

67 Cap Wrench. 

08 Valve Chamber Wrench. 
69.. Packing Nut Wrench. 
74 Piston Rod Nut 
87 Jacket! Screws. 
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No. i 
Duplex Air Pump. 

Plate Q 2'sho^vs the No. 1 sl^. which ii adapted for ^rnall locomotives. It is constructed 
Che same way as the Uo. 2 pump,,and the description and operation 'are, therefore, similar. Out 
duplex pumps work with a smoothness .and ease of operation in strong contrast to the ordinary 
single cylinder air pumps, the absence of jarring and poise being particularly noticeable, and 
will suppi}' air more rapidly. The valve gefir is verjr simple- arid every part of it can be examjned 
by unscrewing a plug. The advaritag^ in convenience and durability are, therefore, evident. 

In this pump, the. steam cylinders form the lower half^ witb the air chambers above them. 
Condensation from the steam cylinders therefore. draips. away naturally, an4 the compressed- air 
delivered is as clean and dry as possible. 

The action of the duplex pump in .compressing' air is^ similar to' the - nse of .steafn ia a 
compound engine,, the air being compounded instead of steam, and results in a corresponding 
economy. Each steam cylinder is of 6 iixch diameter'. The high pressure air cylinder is also 
of 5 inch diameter, but the low pressure air cylinder is 7 inches, And its capacify is, therefore, 
twice that of the steam cylinder actuating it. Each air cylinder fills with 'free air all every stroke^ 
as described below. 

The first operation forces air from the larger air cylinder to enter the smaller one, til 
addition to' the free air already in it, thu^ compelling the smaller -cylinder to contain three times 
its volume of free air, compressed to about 40 pounds. The' high prendre pistons then complete ' 
the compression and force this air into the. reservoir! In this way, the two ,6 inch steam pistons 
are- caused to actuate the equivalent of three 5 inch air pistons '(the irea of a 7 inch piston being^ 
double that of the 5 inch size). Therefore, iv>o measures of sledm are- made io compress tkre^ 
similar measures of air. 

The valve gear is very simple. For. the steam dylindersr it consists of two plain D slide 
valves, 5 and 6, moving in steam chests, l©- and 17, and. operated by small tappet rods, 7 and 
8, which .extend intiJ the hollow- piston rods of the steam cylind.ers. As is shown, the valve 
oncone side controls the supply of 'steam, to the opposite side. Tho air valves-are simple' 
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check valves, tohlch seal by gravity vihile the pistons loait^ and, therefore, are not liable to pound 
themselves to pieces. (The pistons of one side rest while the pistons of the other side are in 
motion.) The operation is asfollows : 

In the position shown, the air piston in cylinder 4 has completed its downward stroke,, 
and compressed its contents through valve 12 into cylinder 3. The plate 20, on steam piston SI, 
has moved valve 6 to its lowest position. 77iis admits steam through port 28, ^yStto upper side 
of 'piston 22, and will cause that piston to descend and expel the partially compressed air in 
cylinder 3, through valve 14 and passage shown, into the reservoir. Meanwhile, the cylinder A 
has become filled a^one the piston with air at atmospheric pressure through valve 9, and the- 
cy tinder 3 will be filled with air at atmospheric pressure through valves 9 and II, both 
of which open inward, and are seated by gravity. When piston 22 reaches the end of its 
downward stroke, the plate 20 strikes the tappet on valve stem 7 and moves valve 5 to its 
lowest position, thus uncovering port 26 and admitting steam to the lower side o/ piston 21, 
causing piston 21 to rise and compress the air which is in cylinder 4, through valve U into 
upper part of cylinder 3. Just as piston 21 completes its stroke, its plate 20 strikes the tappet on 
valve stem 8 and moves valve 6 to its highest position, uncovering port 27 and admitting steam 
to the lower side of piston 22, causing that piston to rise .and expel the partially compressed lur in 
cylinder 3, through valve 13 info passage shown, and thence into the reservoir. While the pistons 
are compressing the air above them into the reservoir, the air cylinders below the pistons will be 
filled with air at atmospheric pressure through valves 10 and 12, ready for another cycle of 
operation. 

Comparison of Efficiency. 



The " S-inch Pump^' has 1 Steam Cylinder 
8 in. dia., 50 in. area ; 1 Air Cylinder 7| in. dia., 
44 in. area. 

As the pistons are connected to the same 
piston rod, it requires 50 cu. in. of steam to 
purhp 44 cu. in. of air, or 100 cu. in. of steam 
to pump 88 cu. in. of air. 



The If. 7. Duplex Pump has 2 Steam Cylin- 
ders 5 in. dia., or a combined area of 89 in.; 
1 Air Cylinder 5 in. dia.; 1 Air Cylinder 7 
in. dia.; or a combined area of 58 in.. 

Tt therefore requires 39 cu. in. of steam to 
pump 58 cu. in. of air, or 100 cu in. of steam to 
pump 148 cu. in. of air. 



As 100 cu. in. of steam will, in the "Eight Inch" Pump.deliver 88 cu. in. of air, and in the 
N. Y. Duplex Pump will deliver 148 cu. in.. of air,.the ratio of efficiency will be as 88 to 148, pr 1.00 
to 1.67. That is, for the same steam^the N. Y, Duplex Pump will deliver 67 per cent more air. 

NOTE.— As the Duplex Pump Is pVopOrUooed to use ^team at locomotive pressures^ time tests 
should not be made with .less than 100 lbs. of steam. The economy of steam appears as well with 
lower .steam pressures, but., the excessive amount of steam used by the *' Eight-Inch " Pump enables it 
to run faster than the Duplex at low pressures. 
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Parts of No. i Duplex Air Pump. 



PLATE Q 8. 



1-2 Steam Cylinders. 

3-4 Air Cylinders. 

5-6 Slide Valves (2 pieces). 

7-8 Valve Stems (2 pieces). 

9-10 Receiving Ajr Valves (2 pieces). 

11_1 2-13-14 Pischarge Air Valves (4 

pieces). 
15 Steam Chest Caps (9 pieces). 
16-17 Steam Chest Bushings. (Specify 

" right " or *' left.") 
18 Piston Rods (2 pieces) (includes 1 each 

of l^os. 20-21, and 2 each of Nos. 

33-55-74). 
15) Steam Head (includes Nos. 5-6, 10-17. 

and 2 of No. 15). 
20 Tappet Plates (2 pieces). 
21 -2i Five-inch Steam Pistons (includes 1 

each of Nos. 18-*J0, and 2 each of 

Nos. 33-55-74). 
31 Five inch Air Piston (includes 2 of No. 

33). 
32- Seven-inch Air Piston (includes 2 of 

No. 34). 
.^3 Five-inch Piston Rings (6 pieces). 

34 Seven-inch Piston Rings (2 pieces). 

35 Centre Piece (includes 4 of No. 'M). 
i<6 Stuffing Boxes (4 pieces). 

37 Stofifing Box Nuts (4 pieces). 

38 Stuffing Box Glands (4 pieces). 

39 Lower Receiving Valve Chamber. 

40 Lower Intermediate Valve Seat. 



No. 

41 Upper Heceiving Valve Seat 

42 Upper Intermediate Valve Seat. 

43 Upper Intermediate Valve Chamber. 

44 Upper Discharge Valve Cap. 

45 Upper Discharge Valve Seat 

46 Lower Discharge Valve Seat. 

47 Top Head. 

48 Upper Air Cylinder Gasket ^ 

49 Lower Air Cylinder Gasket 

50 Upper Steam Cylinder Gasket 

51 Lower Steam Cylinder Gasket 

52 Cylinder Head Bolts. (Specify length 

wanted, A-B or C.) (48 pieces.) 
:)3 Oil Cups (2 pieces). 

54 Drain Cock. 

55 Tappet Plate Bolt (4 pieces). 

56 Governor Union Stud. 

57 Governor Union Nut 

58 Exhaust Union Stud. 

59 Exhaust Union Nut 

60 Exhaust Union Swivel. 

63 Air Union Stud. 

64 Air Union Nut 
f>5 Air Union Swivel. 

66 Cylinder Head Boh Wrench. 

67 Cap Wrench. 

68 Valve Chamber Wrench, 

69 Packing Nut Wrench. 
74 Piston Rod Nut 

87 Jacket Screws. 



17 



Digitized by VjOOQ IC 



Ehgfneer-s Brake Valve. 

Positive Discharge, with Feed Val.ve and SuppTementary 
Reservoir. 

Vaughan-McKee Patent* 




Plat^ '03 shows the construction.. Figs. 1 and 2 are external views: rear end and 
side,' respectively. Fig. 8 is a cross section through the feed valve (rear view). Fig. 4 is 
a section through the side, showing travel of slide valve 114 and how graduating valve .110 
is controlled by piston 104. Fig, {iis a cross section through the slid^ valve (front vienir). 
Fig. 6 is .s plan of the valve seat. -Eig. 7 shows the face of the slide valve. .£ig. 10* shows 
the supplementary reservoir. 



18 



Digitized by VjOOQ IC 



The Principal Parts and their Duties. 

Referring to Fig. 4, .the qharaber B is connceted to the Main Reservoir. The chamber. A 
is connected to the Train Pipe. Discharge of train pipe air to the atmosphere for service ajJplication, 
occurs through ports r, c, and passage C. Mdin slide valve 114 controls the flow of air from the 
main reservoir to the train pipe, and from the train pipe to the atmosphere. In the drawing, the 
slide valve occupies." Running Position.'* To ** release," it.movesr to the extreme left. To '* applyi" 
it moves to the right ;■ a service application uncovering small ports f and O; an emergency 9ppUca> 
tfon uncovering the large ports K and j. (See Figs. 5 and 7.) 

Small slide valve 110' is a cut-off or graduating valve5 operated by piston 104.. It:;Stops the 
discharge of air to the atmosphere when the train pipe pressure has fallea to the desired aiAount 

Piston 104 is exposed on one side to train pipe pressure in chahiber A, and on the other side 
to pressure from a small supplementary reservoir (connected to space D), and causes valve 110 to 
automatically move whatever distance is necessary to close port F. -Decrease of train pipe pressure 
in chamber A gllows the pressure in the supplementary reservoir to expand, tmd thus move piston 
104 to the left, which, through the agency of lever 113, causes valve llO-to close port F by moving' 
as far to the. right as port F has been carried by slide valve 114. If the slide 'valve has moved only 
a short distance, piston 104 will have to move but a short distance to close port F, and, consequently* 
only a slight reduction of train pipe pressure will occur. 'If the slide valye carries port F a coil- 
sidefable distance, then piston 104 must move a considerable distance to close it, and a corresponds 
ing reduction of train pipe pressure pccurs. Thus, the. discharge of.train pipe air is greater or less, 
according to the distance which cut-off valve 110 is required to travel. 

Port H.(Fig 6) connects with a passage running lengthwise of the valve "(Figs. 1, 3,. and 6), 
one end of which leads to the supplementary .reservoir (as shown by Fig. 2), while the other €q^ 
leads to the space D, back of piston 104 ^Fig;s. 1 and. 4). In '• Running Position," port J, in the/ace 
of sJlde valve 114 (Figs. 6 and 7), connects chamber A with port li in the ^eat.oi the slide valve 
(Fig. 6), thus permitting train pipe air to'flow into th^ supplementary reservoir and to the rear of 
piston, as shown. When the handle is moved to apply brakes, however^ ports J and H no longci: 
connect, and, therefore, the stored up .air in the reservoir acts, as an independent force on piston 104. 

THE OPERATION: With handle in ''Running Position," the valves occupy the posi- 
tion showrt in Fig. 4., Discharge ports F and o and K are closed, and direct communication .from 
the main reservoir to the train pipe is Cut off by the slide valve. By means of the Feed 
Valve described below,, however, the train pipe- will continue- to receive air, through solall 
pprts 6 and JM. uQtiUbe normal pressure of 70 pounds has been obtained therein. 
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For ••Service" Application, pfeco the handle in one of the "service" or 
"graduating" notches and leave it there. This carries slide valve 114 far enough to the right 
to ancover small ports F and o, thus permitting train pipe air to escape from chamber A to 
the atmosphere, through the exhaust passage C. Small cutoff valve 110 automatically stops the 
discharge as soon as the train pipe pressure in chamber A reduces enough to allow piston 1(»4 
to. move, as previously explained. For light applications, use the first of the graduating notches 
on short trains, or the second notch with five or more cars. For heavier apphcations. move the 
handle one or two notches further. See '^Ruvning Position'^ below. 

For an •* Emers^ency ** Application, quickly, move the handle to position marked 
''emergency." This will carry slide valve 114 to -the extreme right, permitting rapid discharge of 
train pipe air from chamber A and passage C to the atmosphere, through ports J (Figs. 5 and 
7), the passage in slide valve, and the large port k (Figs. 4 and 7); 

WItli Handre in Position of ••Quicic Release," slide valve 1 14 Is moved to the 
extreme left^thus admitting main reservoir pressure direct from chamber B to train pipe chamber 
A, through the l^rge opening which the end of the slide valve uncovers. At the same time, air 
contained in the supplementary reservoir is discharged to the atmosphere through passage h, 
port J, and passage C, thus allowing train pipe pressure to return piston, 104 and Cutoff valve 110 
to the position shown in Fig. 4, in readiness for another service applicatiori. WJien releasing braAes^ 
always place (7ie Tiandle in "Quick Release'' ^osilion long enough to permit' discharge of air 
from the jsuppl&merdary reservoir, b^oremoving the handle back to the "Jiunn/ng'**jppsUion» 

With tft^. Handle In ^* Runnlns: Position,** the supplementary; reservoir S$ 
charjged to. the. same pressure as the train pipe. If the handle, when in'*^' full release" position, 19 
moved to a service rtotch too quipkly.a full service application will rejojlt, but if it is moved $low]y, 
or stbpped in-'either "running" or '* lap*' position for a second pr twp,th? supplementary reservoif 
will become dhiar^ed and. automatically cut off the exhaust as usual. 

Witii the Handle* in " Lap Position,** all dommuntcation; is cut off betvveen tlie 
tbaU) res.ervoir and the train pipe; also, between train pipe and the atoiosph^re. 

THE .PUnP" GOVERNOR is connected to the passage in which the well known; execs* 
prcssuj-eyalvp. Or feed valve is located. .^Figs. 3, 5. and 6.) This passage, has a port e in the valve 
s6at, whiph, by movements of the slide valve, is connepted either with the main reservoir, with 'the 
train pipe, or is plosed enliiely." The g^overhor is set at 70 lbs. ' With the engineers valve handle 
in Full Release position, it stops the pamp! when both tr^in pipe and mam reservoir show 70 lbs 
With handle in Running Position, the pump is nOt stopped until the main reservoir contains the 
usual excess pressure of 15 or 20 lbs. With handle in Lap Position, or one of the Application 
Tositions, the governor does not allow the main reservoir pressure to exceed the .normal amount of 
95 or 90 lbs< The pump cannot, therefore, produce undue pressure whether thie brakes are. set, or 
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released. When the handle is in running: position, air from the main reservoir must pass through 
the feed valve, port i (Figs. 4 and 6) and recess m in the slide, valve (Fig. 7), fn order to reach the 
train pipe. 

The Supplementary Reservoir furnished with this valve can be placed in any 
cdnvenient position, but we advise attaching it to a bracket near the roof of the cab, and connecting 
the pipe between the reservoh- and the Engineer's Valve so that water cannot accumulate in the 
reservoir, but will drain out of it through the Engineer's Valve. Copper pipe must be used for this 
purpose, as it can be readily bent into place, and lessens the danger of leakage by avoiding the 
elbows and joints that are necessary with iron pipe. All piping must be absolutely tiglit. 

Remarks: Do not allow the seatT)f the main slide valve to become dry. If the handle 
pulls too hard, remove oil plugs 96 (first letting air out of the main reservoir) and oil the seat both in 
front and back of the slide valve. Before putting back the oil plugs, move the handle back and forth 
several times to spread the oil over the seat. Jt ts also a good plan to occasionally remove cover 115 
and lubricate slide valve 114, and its seat. A good lubricant for this purpose is composed of 1 part 
beeswax, 1 part tallow, and 3 parts valve oil. Kent's Compound may also be used. The lever shaft 
129 should be oiled occasionally, through the oil hole made for that purpose in the flange of the 
cover, back of the quadrant. 

If the Valve does not cut off properly in service applications, examine back head gasket, the 
pipias: to supplettientary reservoir, and the reservoir itself, for leaks. 
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Parts of 
Engineer's Brake Valve. 



PI.ATB Q 8. 



8 Piston Ring. 

60 Small Union Nut (5 pieces). 

61 Union Swivel for i-inch IrOn Pipne 

(see Fig. »). 

62 Gauge and Governor Union Stud (S 

pieces). 
69 Handle Spring. 
7t Handle Set Screw. 
90 Feed Valve Spring. 
9& Lever Shaft Pin; 

96 Oil Plugs (2 pieces), 

97 feed Valve. 

98 Feed Valve Cap, 
101 Valve Body. 

103 Back Cap. 
108 End Plug. 

104 Piston (includes 1 of Na 8 and 1^ of 

No. 106). 
106 Follower. 

106 Piston Nut pieces). 

107 Packing Leather. 

108 Expander. 

110 Graduating Valve. 

111 Graduating Valve Spring. 

112 Graduating Valve Lever. 



No. 

113 Fulcrum Pin. 
lU Main Slide Valve; 

115 Valve Cover. 

116 Links (2 pieces). 

117 Link Pins (2 pieces). 

118 Slide Valve Lever. 
120 Lever Shaft. 

l_'l. Lever Shaft Packing. 
128 Handle. 

124 Quadrant 

125 One-inch Union Nut. 

126 One-inch Union Swivel. 

127 Oneipch Union Gasket. 

128 Small Union Stud. 

1S9 Cover and Head Screws (28 preces). 
130 Quadrant Screws (2 pfeCLes), 

155 Supplementary Reservoir. Fijg. 10, (in^ 

eludes Nos. 156-60-188). 

156 Reservoir Plug, 

158 Union Swivel for finch Copper Pipe 

(5 pieces). 
167 Cap. Gasket 
172 Quadrant Latch. 
178 Latch Pin. 



NOTE.— This valve is provided with fittings for %-inch copper pipe, for connections to 
the Supplementary Reservoir, the Pump Governor, and the Duplex Gauge. When K-inch 
iron pipe is preferred for connections to the Governor and Gauge, the Union Swivel No. 61 ' 
may be used instead of Swivel No. 1 58. Always use copper pipe for connections to tlie 
Supplementary Reservoir, however. 
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Plain Triple Valve. 



Plate .Q 4 shows the Plain'TripIe Valve, whix;h is vsed onh/ on ejiffines and tenders having 
"8 inch )fr 10 inch hrake cj/linders. . The parts ar« few, simple, and durable, and their .operation 
is not easily affected by dirt.. 

Connections ar^ made with the auxiliary reservoir, the brake cylinder, and the 'train 
pipe.. as shown; slide valve 38 controls the exhaust > of air from brake cylinder, to release 
brakes, and graduating valve 48 controls the admission of air from auxiliary reservoir to the 
brake cylinder, for applying brakes. Piston 40 actuates valves 38. and 48 so that valve 38 
will close .the exhaust port before graduating valve 48 opens the service port. The slide valve 
3S can remain stationary while the piston 40 returns part way and causes graduating valve 
48 to cover the service port, as the abutments that move valve 38 are farther apart than the. 
length of the valve. 

The. operation is. as. follows; Air from the train pipe passes tO cylinder A, through 
fhax^ng groove B and passage C to chamber D, and thence through passage E into th^ 
auxiliaYy reservoir. When the train pipe prt-ssure is reduced, the piston 40 moves its lull stroke, 
lirst cutting oflF the flow of air to auxiliary reservoir, by closing, the charging groove B ; next 
eaus.ing valve 38 to cover exhaust port, and valve 48 to open .the service., or graduating port 
and allow reservoir air to enter the brake cylinder, the quantity admitted being in proportion 
to the reduction of train pipe pressure. If the train pipe pressure is reduced ; but little, 
the pressure in the reservoir is soon reduced, to slightly less than that in the train pipe, 
and the piston 40 starts back and moves graduating valve 48 tDJUiont disturbing slide valve 88, 
which is Itibld with some force by the air pressure, aided by spring 9, and checks the return stroke 
when valve 48 has closed the service port. A further reduction of train pipe pressure repeats 
the same action and applies the brakes a little harder. If the train pipe pressure is reduced 
5 to 8 pouAds, the brakes will be applied with but moderate force, but if the train pipe pressure is 
reduced 20 pounds, the graduating valve 48 will remain open and the brakes go full on, as 
the. auxiliary resei-voir pressure will then continue to flow into the brake cylinder until the 
'pressure in each is equalized. 
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An increase o/ pressure in the train pipe will cause all the valves to move back to the 
position shown in the Plate, thus releasing the brakes and allowing the reservoir to be 
re charged. Passage F allows moisture from the. train pipe to collect into, chamber G, where 
it can be readily drained by unscrewing plug 13. 
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Plain Triple Valve. 

n.ATE Q 4. 




HOTB—rok «M with ^ g.,,^ ^^ jp ^^ ^^^ 3^^ OjUadm. 

Always use t one-half inch Cut out Cock (Fig. 8. Plate ^ 2$) in the branch pipe.between this valve and tbe. 

train pipe, for" CuUing Out" tbc vaivt. io caae of iojury to the driver brake or tender ivakfr 
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Parts of Plain Triple Valve. 



Tor 6 inch and 10 inch Cylinders Only. 



PLATE Q 4. 



No. 

3 Piston Ring. 

9 Slide Valve Spring. 

11 Cap. 

12 Gasket. 

W Drain Plug., 
14 Bracket. 
16 Nipple. 



26 Cap Bolt (4 Pieces). 

27 Triple Valve Body. 
29 Plug. 

38 Slide \^alve. 

40 Piston (includes No. 3). 

48 Graduating Valve. 

49 Graduating Valve Spring. 
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"Special" 
Driver Brake Triple Valve. 



Plate Q 5 shows a Plain triple valve of another style, wJtich is onhf u»ed vpon enffines. 
equipped tof'fh brake cylinders of 12-inch and 14 incit diameltr. This valve was specially 
designed for use with cylinders of such large size and is not intended (or any other purpose^ 
or for any other size of cylinder. 

The action is similar to the other Plain triple valve shown on IMate Q 4, but the partsare of 
different construction and are numbered diffft'ently. The operation is as foUows: — 

Slide valvp 24 controls the discharge of air from brake cylinder to release brakes, and 
graduating valve 25 controls the admission of air from the auxiliary reservoir to the brake 
cylinder for applying brakes. Piston 23 moves -both valves, causing valve 24 to close the exhaust 
port from the brake cylinder hc/orc the port from graduatmg valve 25 is opened. The abutments 
that move valve 24 are farther apart than the length of the valve. This is to allow slide valve 24 
to remain stationary, whilfe piston 23 returns far enough tocause graduating valve 25 to close the 
communicating port between the reservoir and cylinder. 

When tram pipe pressure is reduced, piston 23 moves downward until its projecting stem 
strikes the end of stmi 2C. (Spring 27, which is coiled around the stem. 29, prevents further 
movement of the piston, except as explained below.) This movement of the piston causes valve 
24 to close the port lending to the atmosphere, while valve 25 opens- the port leading from 
reservoir (o the brake cylinder, as above described. When the reservoir' pressure, because of 
flowing into the empty brake Cylinder, is reduced slightly below the pressure left in thetraili 
pipe, piston 23 will move upward far enough to cause valve 25 to slop the further use of reservoir 
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air. The piston will not return all the way back to its original position, because slide valve 84 
(which is helped by spring 32) offers resistance. In this way, the brakes can be gently applied. 

As shown in the description of the engineer's valve, a small reduction of train pipe pressure 
sets the brakes gently, and a large reduction of train pipe pressure sets them with full force. 
The small reduction causes the parts to operate as described. The large reduction causes piston 
23 to move with such speed and force that it will overcome the resistance of spring 27 and move 
its entire stroke. This carries both valves 24 and ?5 so far downward that reservoir air can flow 
rapidly through the passage leading to the brake cylinder, thus setting the brakes with their full 
force. 

Increasing the train pipe pressure, will cause the piston and its valves to return to the 
position shown, thus allowing the auxiliary reservoir to be replenished with air, and allowing the 
air in the brake cylinder to escape into the atmosphere. 
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"Special" Driver Brake Triple Valve. 

ror 1 2 Inch and 14 inch Driver Br«kt QyUfitfcr«» 
.PLATE Q 6. 



TO AUii'4.LAilV 
RESERVOIR 




fl&9 



FtS.T 



NOTE.— 'Thi« Valve is of special ieilgh, t.Ad must only bi used wiih it-in^fi Md t44iMlr 
t>river .Brake Cylinders. Always use a one half inch Cut-out Cock (Fig 8, Plate Q 2&) in.the brancit 
ipipo beiireeh this v»lve and 4h« trato pipe< for "Cutting Qui" the valire to catc ttt iiOvry 40 ikt 
4ri'ttf brake parts. 
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Parts of 
""Special'* Driver Brake Triple Valve* 

fiit ia Inch toA U Inch Driver Brake Cytlntftr«. 



20 Valve Case. 
SI praiA Cup. 
22 Cap NuL 

'88 Piston (includes No. tfO). 
84 slide Valve. 

25 Graduating Valve. 

26 Graduating Stem. 



^J.*Graduating Spring. 
-28 Graduating $tero Nub 
29 Gasket. 

80 Pistoff Ring. 

81 Bolt and NUt (A pieces). 

82 SJJde Valve Spring. 



•Ho. U B. W. a PlMQiMr BrOBM SpHiy JTlm ItcoibTsi^To^hc* /m hcicbcafief uUtiaK P*fmM(MMt 



Specfar Attachments, for this Valve only. 

Fi^. 5. firsctef; 
Fig. ti Nippfe 
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Quick Action Triple Valve. 



Plate Q 6 shows the Quick Action Triple Valve, vohich is used upon ears. The ideal 
sketch opposite is a more convenient illustration, however, as all working parts are on one plane. 
In the actual structure, some of the moving parts are at right angles to the main piston, 
so that all inttide parts can be examined, cleaned, or renewed wWiout detaching the valve Jrom 
the reservoir or train pipe. This valve has the same connections and is interchangeable with those 
in use of pother make. 

The work it docs is known as " service " and '• emers^ency," the first being its ordinary 
action, and the second giving the very strong and instant application for emergency use. 
To accomplish the latter throughout a long train, pressure from the train pipe is discharged 
at each car in addition to the reduction by the engineer. As previously? explained, the ordi- 
nary service application is made by letting from 6 to 8 lbs. pressure out oi train pipe, and 
the emergency application by a .sudden reduction of 10 or more pounds. In either case, the 
reduction causes an impulse of air to travel through the train pipe and operate the triple 
valve on each car as it passes along. The service reduction is not powerful enough to affect 
the emergency parts and travels through the train with moderate speed. The emergency 
reduction, however, is so much more powerful that it also sets the emergency parts in motion^ 
and. as they exhaust the train pipe pressure in their immediat<y vicinity, this impulse is 
transmitted from car to car with great rapidity. 

The "service" parts occupy the central portion of the opposite drawing. The 
auxiliary reserVdir is charged through the usual groove B. Exhaust valve 38 and graduating 
valve 48 cover the usual ports, and are moved by the main piston 128 for applying and 
releasing the brakes for service stops, in the manner already familiar in . plain and quick 
action triple valves. 

The "quick action*' parts occupy the left and top portions of the dra>wing, and are 
inoperative under ordinary conditions. Vent valve 71 is held to its seat by spring 132, assisted by 
train pipe pressure, and can only be opened when piston 129 is forced to the left. Quick action 
valve 138-181) is held to its seat by spring 140, assisted by reservoir pressure, and can only 
be opened when piston 137 moves to the right. All parts are simple and durable, and the 
valves are so located that oil from the brake cylinder cannot possibly reach a rubber valve 
seat. The operation is as follows: 

Main.' piston 128 has the same stroke ior both service and emergency application, but is 
extended to, form a cylinder in which piston 139 is fitted. Through piston 129 is a small 
opening F, allowing train pipe air to pass through and thus equalize the pressure on both 
sides. This opening is of such a size that when main piston 128 moves slowly to the left, as 
in service applications, the air in space G will be pressed through opening F toithoutdisturbing 
piston 139 from the position shown. 

The sharp reduction of train pipe pressure for an emergency stop will cguse main piston 128 
to move rapidly to the left. In this case, air from space G cannot flow t-hrough passage F fast 
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f nough fo prevent a momentary pressure upon piston 129, strong enough to overcome its resistance 
and cause, valve 71 to be pushed from its seat. This allows train pipe air to enter the passage H 
and escape to the atmosphere through openings J and M, while, at the same time, it forces piston 
137 to the right, which unseats valve J 39 and allows the full power of the reservoir pressure to be 
Inttantli/ effective in the brake cylinder through the large passages K and L, nnd check valve 117. 
Meanwhile, as passage Fls always open, the temporary pressure exerted by the air in chamber 
G has rapidly lost \*.s etFect, and spring 132 has returned valve 71 to its seat, thiu slopping the escape 
qf airtohm train pipe pressure is sufficiently reduced to properly apply-the brakes. As valve 71 
closes, it returns piston 129 to its original position. (It cannot move any farther to the right than is 




shown in the drawing, as travel in that direction is limited by the stop 142.) Valve 139 and piston 
137 have also been returned to their former positions, as shown. 

Releasing brakes alter an emergency application is prompt and certain. All other parts 
fiamng automcUically returned to their original positions while the brakes are on, there is only 
main piston 128 to be moved. Restoring the train pipe pressure causes it to return valves 88 and 48 
to the position shown, allowing the auxiliary reservoir to be replenished and the air to escape from 
brake cylinder, thus releasing the brakes. 

Moisture from train pipe collects in the bottom of the valve, where it can be easily drained 
by tfnscrewing the plug provided for that purpose. 
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Parts of Quick Action Triple Valve. 



Styles "F" and "P". 



No. 

3 Main Piston King. 


Ko 

126 Triple Valve Body 


9 Slide Valve Spring. 


126 Front Cap 


20 Rubber Valve Seat. 


127 Side Cap 


28 Strainer 


128 Main Piston (includes No. 3). 


29 Union Nut. 


129 Vent Valve Piston (includes No. 45). 


30 Union Swivel 


130 Vent Valve Seat. 


31 Union Gasket 


132 Vent Valve Spring. 


32 Drain Plug. 


133 Main Cylinder Gasket 


38 Slide Valve. 


134 Front Cap Gasket. 


45 Vent Valve Piston Ring 


135 Front Cap Bolt (3 pieces). 


48 Graduating Valve. 


136 Side Cap Bolt (2 pieces). 


49 Graduating Valve Spring. 


137" Quick Ac^i'on Valve-Piston. 


63 Exhaust Hole Plug. 


138-139-20 Quick Action Valve, complete. 


71-181-20 Vent Valve, complete. 


140 Quick Action Valve Spring. 


117 Check Valve. 


141 Quick Action Valve Cap. 


118 Check Valve Spring 


142 Piston Stop. 


119 Check Valve Cap. 


143 Piston Stop Screw (not shown). 



For "SpeoUl" Triple yalTe,See Plate Q 24. 
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Pump Governor. 



PLATE Q 7. 




NOTE*— These Governors are funushed in Tlir** StyUs.— See " Note " on opposite p«gc. 
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Pump 



Governor. 



Plate Q 7 shows the construction. It automatically shuts off the supply of. steam to th6 
pump when the desired air pressure is obtained in the train pipe and reservoirs, and allows 
the pump to start again when the air pressure falls below the limit. 

Steam valve 6 is opened by steam pressure, but closed by air pressure on top of piston' 

4 when train pipe pressure has reached the limit lor which the governor- is adjusted. When 
the train pipe prcss^ixc under nealh thetiiaphragm 13, overcomes the tension of spring 10. the 
diaphragm will rise, and admit train pipe pressure to the top of piston 4, thus forcing valve 

5 to descend and shut off the flow of steam. When the train pipe pressure falls below the limit, 
spring 10 will force the .diaphragm to its seat, thus cutting off the Supply of air to piston 4. 
The air alfovf piston 4 will then escape through the sftiall vent hole in the .body of governor, 
and allow steam pressure to open the. steam valve 5 and reach the pump. 

An opening is provided in the chamber under piston 4, for any leakage of steam or air. 
Any necessary adjustment of the regulating spring 10, may be road6 by means of screw 8 and 
lock nut 9. A small hole p^st the steam valve always admits enough steam to keep the 
pump from freezing. 



Parts of Pump Governor. 



FUI.TE Q 7. 



No. 

14 Air Valve Seat 

16 Air Union Stud. 

17 Air Union Nut. 

18 Air Union Swivel. 

»i9 Steam Union Nut. (Specify Style A or C) 
*20 Steam Union Swivel; (Specify Style A or C.) 

21 Screw (C pieces). 

22 Drain Plug. 
*23 iiteam Union Gasket. (Specify Style A 

or C.)' 

24 Piston King. 

25 Steam Union Swivel (Style B only). 
2n Key. 

•NOTE. — i*ump Governors are furnished in Three Styles. Orders for Complete Governors, or 
for XLepftir Parts, Nos. 1, 19, 20, and 23, .mu»t always specify Which Style, the Plate, the Number, 
and Name of piece wanted. 

STYLE "A." >^"Governor for New York No. 1 Pump or Westinghouse 6" or 8" Pump. 

S TYI iE "B." 1" Governor for New York No. 2 Pump. 

STYLE "O." 1" Governor for Westinghouse 9yi" Pump. 

"Vos. I, 19, and S3 ate exactlyjilike for Govccnors Si\ le A and Style B, and No. 20 is not used ia 
Style B Goveroor, see No. 2i " 



*\ Steam Valve Body. (Specify Style A or C.) 

2 Air Valve (!^harobcr (uicludes No 16j. 

3 Spring Casing. 

4 Piston (includes No. 24). 

5 Stearm Valve. 

6 Steam Valve Guide. 

7 Cap. 

8 Adjusting Screw. 

9 Jam Nut. 

10 Regulating Spring. 

1 1 Upper Spring Washer. 

12 Diaphragm Button. 
18 Diaphragm. 
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Duplex Governor* 

PI^TB Q 8. 




r^ — ^^fe" ^^ 






a4 

4 




VOTE.— Tbesb'Jjovertiors are furnished io Three Styles.— See " Note" on oppoilte pag«k 



38 



Digitized by VjOOQ IC 



Duplex Governor. 



Plate Q 8 shows the Duplex Governor, which is used when special conditions of service 
make it advisable to carry the standard train line pressure of 70 pounds in- ordinary service, 
and a higher pressure when descending long grades with fully loaded trains. It can also 
be used when it is desirable - to control the pump by both train line and main reservoir 
pressures. 

The left hand portion is adjusted to operate at the low or normal train line pressure, and the 
right hand portion at the high (train line or main reservoir) pressure. When both parts are 
connected to the tram line, a X" Cut-out Cock (Fig. 5, Plate Q84) must be placed in the pip-- 
leading to the low pressure, or left hand, part of the governor This cock must be closed when 
it is desired to carry the high pressure. 

As the operation of this governor is the $ame as the standard style, Plate Q 7, it is unneces. 
sary to again describe its action. (See page 37.) 

Parts, of Duplex Governor. 

FUkTZ! Q 8. 



•I Steam Valve Body. (Specify Style A or C.) 
3 Spring Casing (2 pieces). 
4; Piston (includes No. .24). 

5 Steam Valve. 

6 Steam Valve Guide. 

7 Cap (3 pieces). 

8 Adjusting Screw (2 pieces). 

9 Jam Nut (2 pieces). 

10 Regulating Spriqg (2 pieces). 

11 Upper Spring Washer (2 pieces). 
J2 Diaphragm Button (2 pieces> 

IB Diaphragm (2 pieces). 
14 Air Valve Seat (2 pieces). 
J7 Air Union Nut (2 pieces). 



No. 
18 
*19 



21 
22 
♦23 

24 
25 
26 
27 

28 



Air Union Swivel (2 pieces). 

Steam Union Nut. (Specify Style A or C) 

Steam Union Swivel. (Specify Style A 

orC.) 
Screw (6 pieces). 
Drain Plug. 
Steam Union Gasket. (Specify Style A 

orC.) 
Pistoh Ring. 

Steam Union Swivel (Style B only). 
Key. 

Diaphragm Body (2 pieces). 
Siamese Fitting. 
Cylinder Cap. 



♦NOTE.— Pump Governors are furnished in Three Styles. Orderis for Complete Governors, ot 
for Repair Farti, Nos. 1, 19, 20. and 23, must always specify Which StylOj rhc Plate, the Numberi 
end Name of piece wanted. 

STYLE '/A." ^" Governor for New York No. 1 Pump orVVcstinghousc G" or 8" Pump. 

STYI iE " B." 1" Governor for New York No. 2 Pump. 

STTLE " 0." 1" Governor for Westinghousc 9)4" Pump. 

" Nos: 1, 19, and 23 are exactly alike for GoveFnors Style A and Style B, and No. 20 is not used ir» 
Style B Governor, sec No. 25." 
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Details of Brake Apparatus. 

rOR LOCOMOTIVE AND TENDER. 
PI«ATEQ 9. 




Fij.t. 



V f 



«£i^ 





Fif.4 




. D ® 



Fig. 12 




] 




p)8.a 





fig-e. Fig.10» 
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Details of Brake Apparatus* 

l^dR LOCOMOTIVE AND TENDER.. 
7LATE Q 9. 



Tia.l. 
4Sir Pomp Lvbric»tor. 

/ Duplex Air Gauge. 

na. & 

If itich Steam VaWe Complete. Used 
with NjO. 1 Pump 

'ft Hand \Vhe«l. 
Z Valve Stem. 
'4 Packing' NuU 

5 Pac3(ing Gland 
« Neck Piece. 

.7 Onhm Nut. 
'8 .Valve Body. 
•9 Union Swivel 
10. Valve Stiid 
11 Screw. 
18 iTashen 

13 Socket 

14 Steanj-pipe SwltQcl-Riog 

no. 4. 

I inch" Steam Valve Complete; .Used 
with No. S Pump. 

SBTAIM. 

% Hand Wheel. 

3 Valve Stem. 

4 Packing- Nut 

6 Packing Gland 

6 Neck Piece, 

7 Union Nnt. 

8 Valve Body 
•• Union Swivel. 

MO Valve Stud. 
11 Screw, 
18 Washer. 
13 Socket. 
.i4 Steam pipe Swivel 

'*ktt oot Inciudol with trm rtl*r« anW «nfm,<. 



PIO. 6. 

1 Hx* Cutout Cock ComplelS, 
SBTAILB. 

13 Body* 

1.4PIUR, 

15 Nut. X 

1« Spring. 

U Handle. 

TIO. «. 

Tender Drain Cup Complete. 

SfiTAILS. 

1. Tender Drain Cup. 
3 Drain Cock. 

3MOTE.— Thit I* repilmrly upped for 1 " pipe.. Il 
>4mii be uppcd for I}< "..ftpc, if lo specified, 

1x1 J^ iflic^ Angle Fittintr 
•'jif-incih JKeservoir Union Complete, 



3 Union S«>ve^ 

3 Uhionc Nut. 

4 Union Stud. 

no. 10. 

1 inch Reservoir Union Complete. 

DBTAXL8. 

4 Union Swivel, 
it Union Not 
4 Union Stud. 

no. 11. 

4^ inch Reservoir -Union Complete. 
oanuoA 
3 Union SwiveU 
3 Union Nut. 
» Union Stud. 

no. 12. 

4 14x1% -inch Angle Fitting 
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Push Down Driver Brake Cylinder. 



PLATE Q 10. 
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Push Down Driver Brake Cyiin4ers. 



FlATEQIO. 





OUTER FLANGES FULL. 


OUTER FLANGES REMOVED. ^ 




DIA. STKOKI, 






6 inches x 6 inches 






(i ' 


• X 8 •• 






8 • 


• X 6 i* 






8 • 


X 7 " 




STANDARD 


8 ' 


• X 10 •• 




SIZES. 


W ' 


• X 12 •' 


Any size -will be fur- 




10 
10 


* X 6 •' 
X 8 •' 


nished with outer flanges 




10 • 


• X 10 •• 


removed, if ordered that 




-10 • 


X 12 " 


way. 




12 * 


• X 8 '• 






12 - 


• X 10 *• 






13 • 


• X 12 " 






14 * 


• X .10 " 






\ 54 / 


• X 12 " 


. / 



The outsidelength 
of cylinder body 
No. 2 is always 
about 2 inehet more 
than the actnal 
stroke given here, 
as the piston occu- 
pies 2 inches. 



DETAILS. 



No. 

2 Gylinder Body. 

3 Piston and Rod (includes No. 13). 

4 Back Head: 

5 flat Head. 

6 Release Spring. 

1 Cylinder-head Bolt and Nut. 
8 Gasket; 



Now 

9 Cross Head. (Select style from Plate 

Q 17.) 

10 Follower. . 

11 Packing Leather. 
13 Expander. 

13 Follower Stud and Nut. 
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Push Up Driver Brake Cylinder, 



PLATS Q 11. 
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Push Up Driver Brake Cylinders. 



FLATS Q II. 





/' 


OUTER FLANGES FULL 


OUTER FLANGES REMOVED. 








UIA. 


JTROKr. 










6 inches x (J inchtrs 




The otttsidelength 






8 ' 
8 • 


• X 8 " 




of cylinder body 






' X (5 •■ 
X 7 •• 


, 


No. 2 is always 


ANDARD 




8 • 


X 10 •• 




ihonfiinche^niore 


SIZES. 




8 ' 


X Vd •• 


Any size will be fur- 


than the actual 






10 
10 • 


X 6 •' 
X 8 '• 


mshed with outer flanges 


stroke given here. 






10 ' 


X 10 " 


] removed, if ordered thai 


as the piston occu. 






10 • 
12 • 


• X 12 '• 

X 8 •• 


1 way. 


pies 2 inches. 






12 ' 
12 • 
14 ' 


• X 10 •• 

• X 12 •• 

• X 10 •• 








\ 


14 • 


• X 12 « 


< 





DETAILS. 



Vo. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 

4 Flat Head. 

5 Upper Head. 

6 Follower Stud and Nut. 

7 Cylinder-head Bolt and Nut 



6). 



No. 

8 Gasket 

9 Cross Head. (Select style from Plate 

Q 17.) 

10 Follower. 

11 Packing Leather. 

12 Expander. 
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TYPE "B^ 



Push Driver Brake Cylinder. 



FLATEQ 18. 
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TYPE "B' 



Push Driver Brake Cylinders. 



PLATE Q «2. 





OUTER FLANGES FULL. 


OUTER FLANGES REMOVED.^ 




SIA. CTMKE. 






6 inches x 6 inches 






6 •• X 8 " 






8 •• X 6 " 






8 " X 7 " 




STANDARD 


8 " xlO " 




SIZES. 


8 •• xl2 
10 •• 5c 6 •' 
10 " X 8 " 


Any size will be fur 




nished with outer flanges 




10 •• xlO " 


removed, if ordered that 




10 •• xl2 •' 
13 •• X 8 •• 


way. 




12 ■•' xlO ♦• 






12 " xl2 •• 






14 '• XlO '•' 






14 •• xl2 '• 






^ 16 *' xl2 '• 





^htotdsideUnffth 
of cylinder body No. 
8 is always' about 
3 inch^i more than 
the actual • stroke 
given here, .as the 
piston occupies 9 
inches. 



DETAILS. 

Ko. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 1 3 on ly). 

4 Back Head. 

5 Flat Head. 

6 Release Spring. 
1 Cylinder-head Bolt and Nut/ 

8 Gasket 

9 Push-rod Holdef. 



10 Follower, 

11 Packing .teathei'. 

12 Expander. 

13 Follower Stud and Nut. 

14 Push. Rod, complete. 

15 Oil Plug (not shown). 

16 Push-rod Holder Pin, with Cotter. 

17 Push-rod Pin, with Cotter. 
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TYPE ••€•• 



Push Driver Brake Cylinder. 



FI.ATE Q 18. 
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Pull up Driver Brake Cylinders. 









PLATE Q 14. 






/ ■ 

OUTER FLANGES FULL. 


OUTER FLANGES REMOVED. ' 






DIA. 


STKOKIL. 








6 inches x 6 inches 




The outside Urtffih 




6 • 

8 • 
8 


• X 8 • 

• X 6 • 
X 7 






of cylinder body 


■o 






No. 2 is always 


STANDARD 


8 ' 


• X 10 • 






about 2 inches more 


SIZES. 


8 • 


' X 12 • 




Any size will be fur- 


than the actual 




10 
10 


X 6 

X 6 




nished with outer flanges 


stroke given here, 




10 • 


X 10 • 




removed, if ordered that 


as the piston occu- 




10 • 
13 • 


• X 12 • 

• X 8 • 




i way.- . 


pies 2 inches. 




12 ' 


• X 10 • 










12 • 


• X 12 • 










14 ' 


• X 10 ♦ 










V 14 . 


' X 12 ' 




/ 





DETAILS. 



No. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 13).; 

4 StufiQog Box Head. 

5 Flat. Head. 

G Packing Nut. 

7 Cup Leather. 

8 Packing Spring. 



9 Cross Head. (Select style from Plate. 
Q17.) 

10 Follower. 

1 1 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut. 

14 Cylinder-head Bolt and Nut. 

15 Gasket. 
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TYPE "A*' 



Pull Driver Brake Cylinder. 



PI.ATE Q 16. 



tM * 
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TYPE "A" 



Pull Driver Brake Cylinders. 



PLATE Q 15. 





/ 

OUT6R FLANGES FULL 


OUTER FLANGES REMOVED ^ 




DIA. STKOU 






6 inc 
6 • 
8 • 


hes X 6 lacbes 

• X 8 •• 

• X 6 •• 


> 


STANDARD 


8 ' 


X 7 •■ 
X 10 ** 




SIZES. 


8 • 


X 12 •• 


Any size will be fur- 




10 

10 ' 
10 • 


' X 6 •• 

• X 8 •• 

• X 10 •• 


nished with outer flanges 
removed, if ordered that 




10 ' 

12 • 
1« « 

13 • 


X 12 • 

• X 8 •• 
X 10 '• 
X 12 •• 

' X 10 •• 

• X 12 •• 


way 



The otUside length 
of cylinder body 
No. 2 is always 
about 2 inches more 
than the actual 
stroke given here, 
as the piston occu« 
pies 2 inches. 



Na 

2 Cylinder Body.- 

3 Piston and Rod (includes No. 13). 

4 Stuffing Box Head. 

5 Back Head. 

6 Packing Nut! 

7 Cup Leather. 

8 Packing Spring. 

9 Cross Head (Select style from Plate 

Q17.) 



DETAiLS. 

No. 

10 Follower. 

1 1 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut 

14 Cylinder-head Bolt and Nut 
}5 Gasket 
16 Release Spring. 
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TYPE ••d;' 



Engine Truck Brake Cylinder. 



PLATE Q 16. 



la ^1^ 



13 



ax 




cm 



^^^^JJMM, 



-6=^ 




7-^3^ 




Note: — The flexible hose for connecting this'cylin(Jer with the pipe leading to the 
Triple Valve, is shown on Plate Q 34. 
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TYPE "D" 

Engine Truck Brake Cylinders. 











PLATE Q 16. 






OM. 




(TROKB. 




e inches 


X 


6 inches 




6 




X 


8 •• 


STANDARD 


8 




X 


7 


SIZES., 


a 




X 


12 " 




10 




X 


8 •• 




10 




X 


10 - 




10 




X 


12 •' 



The oiUstd^ length of cylin> 
der body No 2 is always about 
2 inches more than the actual 
stroke given here, as the piston 
occupies 2 inches. 



DETAILS. 



2 Cylinder Body.« 

3 Piston and Rod (includes No. 13 only). 

4 Forked Head. 
6 Back Head. 

6 Release Spring. 

7 Cylindei-heid Bolt and Nut. 

8 Gasket. 

9 Push-rod Holder. 



No. 

10 Follower. 

1 1 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut. 

14 Push Rod. complete. 

15 Oil Plug (not shown). 

16 Push-rod Holder Pin. with Cotber. 

17 Push-rod Pin with Cotter. 
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Cross HeadSt 



BC61. 



i'.iiiii'it 



Q 



\Wm 



•iiiliiiiii 



PLATE Q 17. 
BC 65. 







sg 



BC 64. 



1 (d 



<-L, 



BC 63. 

— r~ 



:zJ 



> 



l-T- 




-.«= 



:d 





B C 67. 




^ v^ 


1 


1 — ___«^ 




*, 


P > /^ 


-n 




■ ; 


V 


—J 









B C 66. 




BC 62. 



a 



-0 



T^ 



n 



^^ 
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Gross Heads. 



PLATE Q 


17. 


Fig. 


BC. 


m. 


Fig. 


BC. 


62. 


Fig. 


BC. 


68. 


Fig. 


BC. 


64. 


Fig. 


BC. 


65. 


Fig. 


BC. 


66. 


Fig- 


BC. 


67 
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Reservoirs. 

n.ATE Q 18. 




F.g. 2. 



Fi^a 






Fig. 4 
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Reservoirs. 

PLATE Q (8. 



16 inches. X 136 inches, capacity abont 34,000 cubic inches. 

" •* 24,000 '• 

" " 13,000' *' 

" •' 25,000 " 

•• " 11,000 " 

•• 14,000 *♦ 

" " 14,000 *• 

" 17,600 '" 

*" *' 20,000 " 

" *' 50,000 " 





18 


* xlOO ' 




20yi * 


* X 41 • 




20J4 ' 


• X 84 ♦' 


no. 1. 


22^ • 


♦ X 34 • 


Main Reservoir 


22>4 • 


' X 41 ' 




24J4 • 


• X 84 • 




24K ' 


* X 41 ♦^ 




2«>i ' 


• X 41 • 




\2t}4 * 


' X 96 * 



NOTE. — Main Reservoir capacity for Passenger Engines should not be less than 16,000 cubic 
inches, and for Freight Engines 20,000,to ^.000, according to the number of air brake cars to be handled. 

no. 2. 

16 inch, by 33 inch Auxiliary" Reservoir. (For use with 14 inch brakexylinders.) 

FIG. 3. 

14 inch by 33 inch Auxiliary Reservoir. (For use with 12 inch brake cylinders.) 

12 inch by 33 inch Auxiliary Reservoir. (For use with 10 inch brake cylinders.) 

no. 6. 

10 inch by 24 inch Auxiliary Reservoir. (For use with 8 inch Tender atfd Truck 
brake cylinders.) 

FIG. 6. 

Reservoir Drain Cock. 

FIG. 7. 

Automatic Drain Cock. (For main reservoir only. For details of this cock, 
see Plite Q 34, fig. 7) 

FIG, 8. 

10 inch by 33 inch Auxiliary Reservoir. (For use with 8 inch Driver brake cylinders.) 

HG. 9. 

16 inch by 42 inch Auxiliary Reservoir. (For use with 16 inch Driver brake cylinders.) 



Digitized by VjOOQ IC 



Tender Cylinders. 

PLATE Q 19. 




NOTE. — If, when empty, the Tendec weighs 32,000 lbs. or less, use the 8 inch TeAder Cylinder and a 
10 inch by 24 inch Auxiliary Reservoir. On nil Tenders aboi^ that weight use the 10 inch Tender Cylinder 
and 12 inch by 88 inch Auxiliary Reservoir. Tenders should have a braking power equal to 90 ]t of their 
empty weight. 
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Tender Cylinders. 



PLATE Q 19. 



PIO. 1. 
Eifl^ht-inch Flat B*ad Tender Cylinder, comp]»t«. 

no. 2. 
Ten-inch Flat Head Tender Cylinder, complete. 



Na 

2 Cylinder Body. 

3 Piston and Rod (includes No. 10). 

4 Back Head. 

5 Flat Head. 

6 Follower. 

7 Packing Leather. 



8 Expander. 

V> Release Spring. 

10 Follower Stud and Nut. 

11 Cylinder-head Bolt and Nut 

12 Gasket 

13 Plug. 



FIG. 3. 
Elffl^t-inoh Forked Bead Tender Cylinder, complete. 

FIG. 4. 
Ten-inch Forked Head Tender Cylinder, complete. 



DETAILS. 

Ka 

2 Cylinder Body. 

3 Piston and Rod (includes No. 10). 

4 Back Head. 
6 Forked Head. (Specify length wanted.) 

6 Follower. 

7 Packing Leather. 



8 Expander. 

9 Release Spring. 

10 Follower Stud and Nut 

1 1 Cylinder head Bolt and Nut 

12 Gasket 

13 Plug. 
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••special'* 8 Inch Passenger Car Apparatus. 

For Narrow Gauge and Small Passenger Cars, weighing less than 82,000 lbs., when 
empty, provided the total brake power amounts -to 905( of the car weight, and is equally 
distributed to every wheel 

PLATE Q 20. 




^ 



'SP 



Noit ^-Wlth this apparatus, the. style " P ': Triple Valve, Plate Q 6/ should be used. 
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'Speclar* 8 Inch Passenger Car Apparatus. 



PLATE Q 20. 



No. 1. " Specral " Car Cylinder, Reservoir and Triple Valve, complete. 



2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

6 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 



10 Reservoir (includes "Nos. 11, 12,andjfi). 

11 Drain Plug. 

12 Reservoir Stud and Nut. 

13 Cylinder-head Bolt and Nut. 

14 Cylinder Gasket. 

1.5 Triple Valve Gasket 

16 Oil Plug. 

17 Cross Head. 



For Triple Valve, see Plate Q 6, Style "P." 
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Ten Inch Car Cylinder. 

For Cars weighing, when empty, 32,000 to 50,000 lbs., provided the total brake power 
amounts to ^0% of the car weight, and is equally distributed to every wheel 

PLATE Q 21. 




Note':— The style " P" Triple Valve. Plate Q fi, must be used with this cylinder. 
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Ten Inch Car Cylinder. 



PLATE Q ai. 



No. 1. Ten inch Car Cylinder, complete. 



DETAILS. 



No. ' 

2 Cylinder Body. 

3 Piston and Rod (includes No, 11). 

4 Back Head. 

a Forked Head (includes 2 of No. 14). 

6 Cross Head. 

7 Gasket. 

8 Follower. 



9 Packing Leather. 

10 Expander. 

11 Follower Stud and Nut. 

12 Release Spring. 

13 Cylinder-head Bolt and Nut 

14 Triple-valve Bolt and Nut. 

15 Triple-valve Gasket. 



For Triple Valve, see Plate Q 6. Style " P." 
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Twelve Inch Car Cylinder. 



For cars weighing, when empty, over 60,000 and not more than 70,000 lbs . provided the total 
jrake power amounts to 90^ of the car weight, and is equaMjr distributed to every wheel. 



PLATE Q aa. 




NOTE.— The " Special " Triple Valve, Plate Q 84, must be used with this cylinder. 
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Twelve Inch Car Cylinder. 



pzjLTBQaa. 



No. 1. Twelve Inch Car Cylinder, complete. 



DETAILa 



Na 

3 Cylinder Body. 

8 Piston and Rod (includes No. II). 

4 Back Head. 

5 Forked Head includes No. 16 and 2 of 

No. 14). 
C Cross Head. 

7 Gasket. 

8 Follower. 



No. 

9 Packing Leather. 

10 Expander. 

11 Follower Stud and Nut 

12 Release Spring. 

13 Cylinder-head Bolt and Nut. 

14 Triple- valve Bolt and Nut 

15 Triple-valve Gasket 

16 Triple-valve Stud and Not 



For Triple Valve, see Plate Q 94. 
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Fourteen Inch Car Cylinder. 

For oars weighing^, when empty, over 70,000 lbs., provided the total brake power amounts 
to 90;g of the car weight, and is equally distributed to every wheel. 

PLATE Q 23. 




NOTE.*-The "Specar' Triple Valve. Plate Q 24. must be used with this cylinder. 
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Fourteen Inch Car Cylinder. 



PI^TE Q 23. 



No. 1. Fourteen inch Car Cylinder, complete. 



DETAILS. 



No. 

2 Cylinder Body. 

8 Piston and Rod (includes No. 11) 

4 Back Head. 

5 Forked Head (includes No. 16, and 2 

of No. 14) 

6 Cross Head. 

7 Gasket 

8 Follower., 



9 Tacking Leather 

10 Expander. 

11 Follower Stud and Nut. 

12 Release Spring. 

13 Cylinderrhead Bolt and Nut. 

1 4 Triple-valve Bolt and Nut. 

15 Triple-valve Gasket. 

in Triple-valve Stud and Nut. 



For Triple Valve, see Plate Q 24. 
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Parts of 
*• Special" Quick- Action Triple Valve. 

for 12 inch and 14 Inch Car Cylinders. 
PLATE Q 24. 



3 Main Piston Ring. 
9 Slide Valve Spring. 
20 Rubber Valve Seat 

28 Strainer. 

29 Union Nut. 

30 Union Swivel. 
81 Union Gasket. 
32 Drain Plug. 

45 Vent Valve Piston Ring. 
49 Graduating Valve Spring. 
64 Slide Valve. 
06 Graduating Valve. 
71-131-20 Vent Valve, complete. 

117 Check Valve. 

118 Check Valve Spring. 

119 Check Valve Capt 
126 Front Cap. 



130 Vent Valve Seat 
132 Vent Valve Spring. 
133. Main Cylinder Gasket. 
184 Front Cap Gasket. 

135 Front Cap Bolt (3 pieces). 

136 Side Cap Bolt (2 pieces). 

137 Quick. Action Valve Piston. 
138-139-20 Quick Action Valve, complete. 

140 Quick Action Valve Spring. 

141 Quick Action Valve Cap. 

142 Piston Stop. 

143 Piston Stop Screw (not shown). 

151 Triple Valve Body. 

152 Main Piston (includes No. 3). 

153 Vent Valve Piston (includes No. 45). 

154 Side Cap. 

156 Vent Valve Piston Spring. 
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Details of Passenger Car Brake Apparatus. 

PLATE Q as. 




•Fig. 9 



F«.ia 
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Details of Passenger Car Brake Apparatus. 



FLAtEQ^S. 


PIO. I. 


PIG. 8. 


Standard I inch Hose and Coupling, com* 


1 inch Cut-out Cock: complete 


p!etf. (Order in pairs.) 


Mo, SBTAILB. 




13 Body. 


•i« ^a. a. 


14 Plug. 

15 Cap. 

16 Spring. 

17 Handle 


K Standard 1 inch Coupling. 


(Order in pairs.) 
1 Packing Ring 


no. 9. 


FIG. 9. 


Standard 1 inch Hose. 


Na 1. Conductor's VaJve. complete 




Mo. DBTAIL8. 


FIG. 4. 


2 Body. 


t Inch by U inch Hose Nipple 


3 Plug. 


no FIG. 0. 


4 Cap. 


] HoM Clamp. 1 inch. 


5 Spring. 


fi H<»o<lamp Bolt. 


6 Stop. 

7 Escutcheon, 


FIG. «. 


8 Handle. 


1 inch Dummy Coupling. 


9 Nut 




FIG. 10. 


FIG. 7. 


No. 1. 1 inch Car Drain Cop. tomplctft 


h inch by t} inch Angle Cock, complete. 


Ma S9TA1UL 


N» OSTAOiU 


87 Body. 


I Body. 


8 Union Swivel. 


S Plug, 


4 Union Nut 


BCp. 


5 Union Casket 


♦ Spring. 


85 Strainer. 


5 Handle 


36 Spider. 


e Reducer. 


8S Plug. 
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1 I 1w 



.::■ l"' V'V: 



I I 
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CAR DISCHARGE VALVE. 




-10SIGHAUPIPE 



Digitized by Google I 



Air Sis:nal Apparatus. 



PLATE A 8. 



FIG, U 
No. 1. Car Discharge Valve, complete. 

No. DBTAE& 

2 Body. 

3 Stem. 

4 Spring. 

5 Handle. 

6 Stop Pin. 
r Cap. 

8 Union Nut. 

9 Union Swivel. 
10 Union Gasket. 

FIG. 2. 
No. 1 . Signal Valve, complete. 



FIG. 3. 

No. 1. Reducing Valve, complete. 

No. dbtahs. 

2 Body. 

3 Spring Cap. 

4 Valve Stud. 

5 Supply Valve. 

6 Diaphragm Plate 

7 Diaphragm. 

8 Diaphragm Nut. 

9 Diaphragm Spring.^ 
10 Supply-valve Spring. 



FIG. 4. 

Signal Whistle, complete. 
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Details of Signal Apparatus. 

PLATE Q a^. 





PJg.1. 




r«.4. 




€:3 



r>g.2 



r>g.a 



MAinaiONAL I 



1 



i 



1 i L J" 1.-6 ^ 




TO CAR otacHAirac V*kVC 
Fig. 7 




z;^ 



erz 



F,j.9. 



::> 



Flj.10 
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Details of Signal Apparatus* 



PI.ATB Q 26. 



Fia.l. 

Standard Sigrnd Hose and Coupling, 
complete. (Order in pairs.) 

Fia. 2. 

Mo, 

1 Signal Coupling, complete. (Order in 

pairs.) 

2 Packing Ring. 



Fia. 8. 

Standard Signal Hose. 



Fia. 4. 



No, 
1 Hose Clamp. 

S Hose-clamp Bolt 



Fia. 6. 

1 inch by J inch Hose Nipple. 

Fia, 6. 

I inch Angle Fitting. 



Fia. 7. 

No. 1. Signal Pipe Strainer, complete. 

DBTAIXA 

No. 

2 Body. 

8 Union Swivel. 

4 Union Nut. 

5 Gasket. 

Fia. 8. 

No. 1. i inch Cut-out Cock, complete. 

DBTAILS. 

No 

2 Body 

3 Plug. 

4 Cap. 

5 Spring. 

6 Handle. 

Fia. 9. 

No. 1. f inch Cock, complete. 

DBTAII.8. 

No. 

2 Body. 

3 Plug. 

4 Cap. 

5 Spring. 
€ Handle. 

na. 10. 

Signal Dummy Coupiinjg. 
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Narrow Gauge Freight Car Cylinder, 
Reservoir and Triple Valve. 

(6 INCHPIAMETER BY 8 INCH' STROKE.) 



For cars weighing, when empty, 15,000 lbs. or less, provided the total brake power 
amounts to 70 % of the car weight, and is equally distributed to 'every wheel 



PI^TE Q 21. 




NOTE. — The Style " F " Triple Valve, Plate Q 6, must be used for this apparatus* 
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Narrow Gauge Freight Car Cylinder, 
Reservoir and Triple Valve. 

(6 INCH DIAMETER BY 8 INCH STROKE.) 

PI^TE Q 27. 

No. 1. Narrow Gauge Car Cylinder, Reservoir and Triple Valve, complete. 



DETAILS. 



Ko. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 

For Triple Valve, see Plate Q 6. Style F/ 



10 Reservoir (includes Kos. 11-12 and 16) 

1 1 Drain Plug. 

12 Reservoir Stud and Nut 

13 Cylinder-head Bolt and Nut 

14 Cylinder Gasket 

15 Triple-valve Gasket 

16 Oil Plug. 
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"Special" Narrow Gauge Freight Car Cylinder, 

with Detached Auxiliary Reservoir and Triple Valve. 

(G INCH DIAMETER BY 8 INCH STROKE.) 

For cars weighing, when empty, lo.OOO Jbs. or less, provided the total brake power 
amounts to 70 % of the car weight, and is equally distributed to every wheel. 

PLATE Q 28. 




NOTE.— The Style "F" Triple Valve, Plate Q 6, must be used for this apparatus.. 
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•'Special!' Narrow Gauge Freight Car Cylinder, 
with Detached Auxiliary Reservoir and Triple Valve. 



(6 INCH DI^METER IIY 8 INCH STROKE.) 



PLATE Q 28. 



•Special" Narrow Gauge Car Cylinder, with Detached Auxiliary Reservoir and Triple 
Valve, complete. 



Mo. 


No. 


1 Brake Cylinder, complete. 


10 Gasket. 


2 Cylinder Body. 


11 Cylinder-head Bolt and Nut. 


3 Piston and Rod (includes No. 5). 


12 Flat Head. 


4 Back Head. 


13 Special Auxiliary Reservoir (inclndes 


5 Follower Stud and Nut. 


Nos. 14 and 16). 


6 Follower. 


14 Drain Plug. 


7 Packing Leather. 


15 Triple-valve Gasket. 


8 Expander. 


16 Reservoir Stud and Nut. 


9 Release Spring. 





For Triple Valve, see Plate Q 6, Style " F." 
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Standard Freight Car Cylinder, Reservoir 
and Triple Valve. 



(8 INCH DIAMETER BY 12 INCH STROKE.) 



For cars weighing, when empty, over 15.000 and not more than 40,000 lbs., provided" 

the total brake power amounts to 70 % of the car weight, and 

is equally distributed to every wheel 



PLATE Q 29. 




13 



12 



NOTE.— The Style *'F" Triple Valve.. Plate Q 6, must be used for this apparatus. 
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Standard Freight Car Cylinder, Reservoir 
and Triple Valve. 



(8 INCH DIAMETER BY 12 INCH STKOKE.) 



PLATE Q 29. 



No. 1. Standard Freight Cylinder, Reservoir and Triple Valve, complete. 



DETAILS. 



2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 



10 Reservoir (includes Nos. 11-13 

and Ifi). 

11 Drain Plug. 

12 Reservoir Stud and Nut 

13 Cylinder-head Bolt and NuL 

14 Cylinder Gasket 

15 Triple-valve Gasket 

16 Oil Plug. 



For Triple Valve, see Plate Q 6. Style " F" 



83 



Digitized by VjOOQ IC 



"Standard SpeclaP* Freight Car Cylinder, 

with Detached AuxHiary Reservoir and Triple Valve. 

(8 INCH DIAMKTER BY 12 INC?^i STROKE.) 

For cars weighing,- when empty, over 15,000 and not more than 40,000 lbs., provided the 

total brake power amounts to 70f; of the car weight, and 

is equally distributed to every wheel. 

PLATE Q 80. 





Fig. 2 
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'•Standard Special'' Freight Car Cylinder, 

with Detached Auxiliary Reservoir and Triple Valve. 

(8 INCH DIAMETER BY 12 INCH STROKE.) 

PLATE Q 30, 

Fiff. 1. Standard Freight Cylinder, with Detached Auxiliary Reservoir 
and Triple Valve, complete. 

rsTAiLS. 



1 Brake Cylinder, complete. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. . 



10 Gasket. 

11 Cylinder-head Bolt and Nut. 

12 Flat Head. 

13 Special Auxiliary Reservoir (includes 

Nos. U and 10). 

14 Drain Plug. 

15 Triple- valve Gasket. 

16 Reservoir Stud and Nut 



For Triple Valve, see Plate Q 6, Style " F." 



FiK. 2. Forked Head Brake Cylinder, complete. 
DETAILS. 



No. 

2 Cylinder Body. 

S Piston and Rod (includes No. 5). 

4 l^ack Head. 

5 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 



No. 

8 Expander. 

9 Release Spring. 

10 Gasket. 

11 Cylinder-head Bolt and Nut 

12 Forked H?ad. 
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'Special" Freight Car Cylinder, Reservoir 
and Triple Valve. 



(8 INjCH DIAMETER BY 8 INCH STROKE). 



PLATE Q 31. 




NOTE. — ^This Cylinder and Reservoir should opiy be used where it is not possible 
to apply the apparatus shown on Plates Q 29 and .SO. They develop as m^ch power, but 
the stroke is shorter. 

The Style "F" Triple Valve, Plate Q 6, must be used for this apparatus, 
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•'SpeclaP* Freight Car Cylinder* Reservoir 
and Triple Valve, 



(S INCH DIAMETER BY 8 IKCH SHTROiUt) 



PLATB Q 82. 



No. I. •• Special" Freight Cylinder and Reservoir/with Triple Valvftj complete 



2 Cylinder Body. 

A Piston and Rod (includes No. 5). 

4 Back Head. 

ft Follower Stud and Nut 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 

For.TripIc Vilve. sec Plate Q 6. Style ••• • 



10 Reservoir (includes Not. 11-19 and 19^ 

11 Drain Plug 

12 Reservoir Stud and Nut. 
I:t Cylinder-head Bolt and Nub 
14 Cylinder Gasket. 
16 Triple- valve Casket. 
Id Oil Plug 
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•*Twln Cylinder*' Freight Car Brake Apparatus, 

with Detached Auxiliary Reservoir and Triple Valve. 

(ttjNCH DIAMETER BY 8 ISCft STROKE.) 

For cars weighing, when empty, over 15,000 and not more .than 40,000 lbs., provided 

the total brake power amounts to 10% of the car weight, and 

is equallv distributed to every wheel. 

TJJiTB Q S2. 
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K0T£. — The Twin Cylinder equipmeni is only for use upon frei(|^hl can which are so constructed 
that the standard single cylinder brake cannot be used. The .Cylinders acr. .usually so placed ibai 
one is near each truck. Larger sizes can be furnished if necessary. 

the Style "F" Tnple Valve. Plate Q C. must be used for this apparatus 
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*Twln Cylinder*' Freight Car Brake Apparatus, 



with Detached Auxiliary Reservoir and Triple Valve. 

(6 INCH DIAMETER BV 8 INCH STROKE.) 

PLATE Q 32. 

"Twin Cylinder" Freight Car Apparatus; Cylinders with Detached Auxiliary Rcscrvotf 
and Triple Valve, complete. 



oetahiS. 



Wa 


No. 


I Brake Cylinder, complete. 


10 Gasket 


2 Cylinder Body. 


11 Cylinder-head Bolt and Nul. 


3 Piston and Rod (includes No. 6). 


12 Flat Head. 


4 Back Head. 


13 Special Auxiliary Reservoir (includes 


5 Follower Stud and Nut. 


Nos. 14 and 16), 


6 Follower. 


14 Drain Plug. 


7 Packing Leather. 


1 5 Triple valve Gasket. 


8 Expander. 


16 Reservoir Stud and Nut 


9 Release Spring. 




For Triple Valve, see 


Plate Q 6. Style "F" 







Digitized by VjOOQIC 



Details of Freight Car Brake Apparatus. 

FLATS Q 88. 




F«.9. 



Fig.e. 
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Details of Freight Car Brake Apparatus* 



PLATE Q 33. 



U inch Hose and Coupling, complete. 
(Order in Pairs.) 

Fio. a. 

No. 

1 Standard 1^ inch Coupling. 

(Order in Pairs.) 

2 Packing Ring. 

FIO. 8. 

Standard H inch Hose. 

no. 4. 

1^ inch Hose Nipple. 

FIO. 0. 

No. ^ - 

1 1^ inch Hose Clamp. 

2 Hose-clamp Bolt. 

FIO.0. 
U ihchr Angle Cock, complete. 

OBTAlUk 

No. 

1 Body. 

2 Plug. 
8 Cap. 

4 Spring. 

5 Handle. 

no. 7. 

IJ inch Cut-out Cock, complete. 



No. 

8 Body* 

9 Plug; 

10 Cap. 

11 Spriiig, 
13 Handlp. 

no.d. 

li Inch Coupling Hook. (See Pig. la.) 



FIO. 9, 

No. 1. U inch Drain Cap, complete. 

BBTAXL& 

No. 

37 Body. 
8 Union Swivel. 

4 Union Nut 

5 Gasket. 

35 Strainer. 

36 Spider. 
32 Plug. 

FIO. 10. 
Release Valve, complete. 



No. 

23 Cylinder. 

24 Stiid. 

25 Vent Valve. 

26 Spring. 

27 Handle. 

28 Pin. 

29 Cotter 

FIO. 11. 
Pressure Retaining Valve, complete. 

I>BTAIL& 

No. 

2 Body (includes Nos. 5-6-7 and 8). 

3 Case. 

4 Weight. 

5 Handle. 

6 Plug. 

7 Cap. 

8 Spring. 

FIO. 12. 

Coupling Groove Cleaning Tool 

FIO. 13. 

U inch Dummy Coupling. 
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Extra Details. 

PLATE Q 84. 




Fig.1. 




Fif-Z, 




n«.e, 




Fie..7.- 



C=¥= 
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Extra Details. 



PLATE Q 84. 



FIG. 1. 

Special Drain Cup. complete. (See the 
Note below.) 

OBTAIL8. 

No. 

49 Body. 

50 Strainer. 
32 Drain Plug. 

FIG. a. 

Safety Valve, complete. 

DBTAHA 

No. 

2. Body. 

3 Regulating Nut. 

4 Gap. 

5 Spring. 

6 Valve. 



no. 6. 

^•inch Cutout Cock for Duplex Governor. 

PIO. «. 

Special Hose Connection, for use with 
Engine Truck Brakes. 

PIO. 7. 

Automatic Drain Cock, complete (for 
Main Reservoir).- 

08TAIL8. 

No. 

12 Body. 

13 Handle. 

14 Cap. 

15 Valve Seat. 

16 Valve. 

17 Pin. 



NOTE.— Our sUndard drain cup (Fig. 9, Plate Q 33) should, be used in all cases where it can be 
placed in the normal position, t. «., with the branch pipe opening at the bottom. 

On some hopper-bottom cars, however, where the detached cylinder has to be placed high up 
at the end under the hopper, it often becomei necessary to place the drain cup in an inverted position, 
with the branch pipe led from the top. In such cases, the Special Drain Cup must be used, as our 
standard drain cup will not work well when inverted. 
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Cam Driving Wheel Brake. 



STYLE A. 




lb L n>^i u. c^4+ 1.1. 



STYLES OF DRIVER BRAKES. 
FbR maar wbbbi. pASBSMaBR BivaixvBs, and four wbbbl n w rromm 
STYLE A. Cam Spread Brake as above, on two pairs of wheels, 
STYLE H. Outside Equalized Pull Brake, on forward side of two p^rs of wheels. 
See opposite page. 

MOGULS Aia> nz 



STYLE F. See opposite page. 

FOR CONSOLIDATION BNOOIBB. 

STYLE G. Same as opposite page, except on four pairs of wheels 

FOR TBB FBONT TRVOK OP BMOHMB. 

STYLE K. Engine Truck Brake Fixtures (Levers. Shoes, etc). 
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STYLE H. 

Outside Equalized Brake on 2 Pairs of Driving Wheels. 




STYLE F. 

Outside Equalized Brake on 3 Pairs of Driving Wbeela» 
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Schedules of Equipments* 



•CHIDULI LototUDtive Equipment wUhoui Driver Brake Apparatus :* for Locomotives not 
■ ■ I • provided with brakes acting upon the Driving Wheels : 

1 Ko. 2 Duplex Air Pump, complete -vith Oil Cups, Drain Cock, and Wrenches. 

1 Positive Discharge Engineer's Brake Valve, complete \^ith Supplementary Reservoir 

and 1 inch Cut-out Cock, 

1 J inch Pump Governor (Plate Q 7, Style B). 

1 1 inch Steam Valve. 

1 Duplex Air Gauge. 

I 1 inch Reservoir Union. 

1 X% inch Reservoir Union. 

I Automatic Drain Cock for Main Reser\-oir. 

1 Pair 1 inch x 22 inch Complete Coupling HOse. 

2 1 inch X \%. inch Angle Fittings. 
1 1 inch Stop Cock. 

1 1 inch Dummy Coupling. 



•CHiDULI FuH Locomotive Equipment, including parts for operating Driving Wheel Brakes.- 
■ a. corresponding to Westinghoiise Schedule A 1. This equipment is same as 

Schedule E 1, with the following parts added 

2 Driver Brake Cylinders of suitable size and kind. 

1 Auxiliary Reservoir of size required. 

1 Reservoir Drain Cock. 

1 Triple Valve (Plate Q 4 or Q 5) with Bracket and Nipple. 

1 k inch Cut-out Cock. 

1 1 inch Draiil Cup. 



96 

Digitized by VjOOQ IC 



g ^^ Tender Equipment, corresponding to Wcstinjfhousc Schedule B I. 

1 Tender Brake Cylinder of size and kind required. 

J Auxiliary Reservoir of size required. 

I ■ Reservoir Drain Cock. 

1.. Triple Valve (Plate Q 4) with Bracket and Nipple. 

1 i inch Cutout Qock. 

1. 1 inch Tender Drain Cup complete with Drain Cock. 

1 IX ihch Angle Cock with 1 inch Reducer. 

1 Pair 1 inch x 22 inch Complete Coupling Hose. 

1 1 inch X li inch Angle Fitting. 

1 1 inch Dummy Coupling. 



*^*if '^*'^^ Driver Brake Apparatus (parts to operate Driving Wheel Brafccs when the laltcr 
■* A« are added to c-ngincs already equipped for operating train brakes only), coircs. 

ponding to W'estinghouse Schedule D 1. 

2 Driver Brake Cylinders of suitable size and kind. 

1 Auxiliary Reservoir of size required. 

1 Reservoir Drain Cock. 

1 Triple Valve (Plate O 4 or O 5) with Bracket and Nipple. 

I i inch Cut-out Cock.' 

I 1 inch Drain Cup. , 



SCHEDULE Engine Truck Brake Apparatus, (parts to operate brakes acting upon the Engine 
T A. Truck Wheels, when the engine is otherwise fully equipped), corresponding t» 

Westinghouse Schedule D 2. 

*'l Engine Truck Brake Cylinder of size and kind required, 

r. Au.xiliary Reservoir' of size required. 

1 Reservoir Drain Cock. 

1 Triple Valve (Plate Q 4 ) with Bracket and Nipple. 

1 i inch Cut-out Cock. 

1 i inch Drain Cup. 

1 Piece 1 incii x 22 inch Hose with suitable connections. 



p Q p Parts for Chang;ing: Pressure, similar to Westinghouse Schedule U. 

1 Set of parts to change the Standard Governor (Plate Q 7) to a Duple.v Governor (Plate Q Sj. 

1 } inch Cut out Cock for Governor, 

2 Safety Valves (one each for driver brake cylinders and tender cylinder). If the'engine is 

equipped with front truck brakes, one more Safety V^^lve will be turnishcd lor the front 
trucK cylinder. 
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*^**l'c!''* Small Passenger Car Equipment, for cars weighing less than 32,000 lbs. 

1 Special 8 inch Car Cviinder and Reservoir (Plate O SO), complete with Quick Action TriW^ 

Valve (Plate Q 6.' Style P). - 
1 f inch Conductors Valve. 
1 Pair 1 inch x 22 inch Complete Coupling Hose. 
^ ^k inch Angle Cocks with 1 inch Reducers. 
1 '1 inch Cut out Cock. 
1 Reservoir Drain Cock. 
1 1 inch Car Drain Cup. 
8 1 inch Dummy Couplings. 



•CHKDULK Standard Passengfer Car Equipment, (fpr cars weighing from 33.00;> to 50,000 lbs.> 
• C« corresponding to Westinghouse Schedule C 1. 

I 10 inch Car Brake Cylinder. 

1 12 inch X 33 inch Auxiliary Reservoir. 

1 Quick Action Triple Vaive (Plate Q 6, Style P). 3?»d Gasket No. 15 (Plate Q 21). 

1 ^ inch Conductor's Valve. 

1 Pair 1 inch x 22 inch Complete Coupling Hoise. 

2 1} inch Angle Cocks with 1 inch Reducers. 
1 1 inch Cut out Cock. 

1 Reservoir Drain Cock. / 
t 1 inch Car Drain Cup. 

2 1 inch Dummy Couplings. 



•CHKDULK Large Passenger Gir Equipment, (for cars weighing over 50,000 and up to 70,000 

•* C« lbs.), corresponding to Westinghouse Schedule R. 

1 12 inch Car Brake Cylinder. ^ 

1 14 inch X 33 inch Auxiliary Reservoir. 

I Special Quick Action Triple Valve (Plate Q 24), and Gasket No. 15 (PlateQ 22). 

1 J inch Conductor's Valve. 

\ Pair 1 inch x 22 inch Complete Coupling Hose. 

2 1 J inch Angle Cocks with 1 inch Reducers. 
1 1 inch Cut-out Cock. 

1 Rescrv(»ir Drain Cock. 

1 1 inch Car Drain. Cup. 

2 1 inch Dummy Couplings. 

•CHKDULE "Special" Passenger Car Equipment, (for cars weighing ov^r ^0.000 lbs.), cor- 

H ©• responding to Wcstinj;housc Schedule P. 

1 14 inch Car Brake Cylinder. 

I 16 inch X 33 inch Aiixiliary Reservoir. 

1 Special Quick Action Triple Valve (Plate Q 24), and Gasket No..4§. (Plate Q 23). 

1 } inch Conductor s Valve. 

1 PaJr 1 inch x 22 inch Complete Coupling Hose. 

2 IJ inch Anjflc Cocks uith 1 inch Reducers. 
1 1 inch Cut-out Cock. 

I Reservoir Drain Cock. 

1 1 inch Car Drain Cup. 

8 1 inch Dummy Couplings. 
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•CHIDULI ''Sundard" Freight Car Equipment XCombined Apparatus) (for cars weighing 

F. over 15.000 and not more, than 40,P00 lbs ), corresponding to Westinghouse 

Schedule II 1. 

1 -SUndard Freiight Cylinder, Reservoir, and Triple Valve, cbmplete (Plate Q 29). 
1 Pressure Retaining Valve. 

1 Release Valve. 

1 H inch Car Drain Cup. 

2 l| inch Angle Cocks. 
1 li inch Cut-out Cock.. 

I Pair li inch'x 22 Inch Complete Coupling Hose. 



•CHCDULK "Standard Special" Frdgfat Car Equipment (DcUchcd Apparatus) (lor Cars 
D F. weighmjj over I^,000 and not more than 40,000 lbs.), corresponding to Westing, 

house Schedule H 2. 



I Freight Cyhnder (either Fig. I or Fig. 2. Plate Q .30). 

1 Detached Auxiliary Reservoir and Triple Valve ^Plaie Q 30). 

I Pressure Retaining Valve. 

1 Release Valve. 

1 li inch Car Drain Cup. 

2 l| inch Angle Cocks. 
1 ll.inch Cutout Cock. 

1 Pair IJ inch x 22 inch Complete Coupling Hose. 



BCHCDULB "Special" Freig^ht Car Equipment (Short Stroke Apparatus) (for use when there is 
* ^" not room lor the standard length), corresponding to Westinghouse Schedule H ',i. 

I Short Stroke -Cylinder Reservoir, and Triple Valve, complete (Plate Q 3^. 

I Pressure ifctaining Valve. 

1 Release Valve. 

I li inch Car Dram Cup. 

9 li inch Angle Cocks. 

1 li inch Cut-out C«5ck. 

1 Pair li inch x 22 inch Complete Coupling Hose. __ 

Dummv Couplings extra, not furnished unless specified; price 16 cents NET per pair for either 
New or Old style. 

**e^^F *"* *' Narrow Gauge " Freight Car Equipment (Combined Apparatus) (for ciirs weigh- 
C W F. ,ng 15,000 lbs. or less), corresponding to Westinghouse Schedule H 4. 

I Narrow Gauge Frright Cylinder, Reservoir, and Triple Valve, complete (Plate Q 27). 

1 Pressure Retainhig VaJvc 

1 Release Valve. 

1 li Inch Car Dram Cup. 

2 li inch Angle Cocks. 
I li inch Cut-out Cock. 

1 Pair li inch x 22 incbCtirapletc Coupling Hose. 
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•CHEDULC- "Special NaffOV Gauge'' Freight Car Equqament (Detached Apparatus) .(for car* 

M f- weighing 15,000 lbs. or less), coriesponding to Westinghouse Schedule H 8. 

1 Special Narrow Gauge Freight Cylinder (Plate Q 28). 

1 Special Narrow Gauge Reservoir and Triple Valve, complete (Plate Q 28). 
1 Pressure Retaining Valve. 

1 Release Valve. 

A 1} inch Car Drain Cup. 

2 IJ inch Angle Cocks. 
1 1^ inch Cut-out Cock. 

1 Pair li inch .\ 22 inch Complete Coiiplmg Hose. 



•CHKDULK Twin Cylinder Freight Car Equipment (Twin Cylindersand Detached Reservoir). 
T F. (for cars weighing over 15,ou0 and not more than 40,000 lbs.), corresponding to 

Westinghouse Schedule H 6. 

2 Brake Cylinders 6 inch x S inch. - ^ 

1 Standard Detached Reservoir and Triple Valve, complete (Plate Q 32). 

1 Pressure Retaining Valye. 

1 Release Valve 

1 IJ inch Car Drain Cup. 

2 l\ inch Angle Cocks. 
1 H inch Cut-out Cock. 

1 Pair IJ inch x 22 inch Complete Coupling Hose. 



*^"h'f"'* "Large" Freight Car Equipment (for cars weighing over 40,000 lbs.). 

I Brake Cylinder 1(7 inch x 12 inch (of style required). 

1 Auxiliary Reservoir 12 inch x 33 inch. ' 

i Quick .Action Triple Valve (Plate Q 6, Style P} and Gasket. 

1 Pressure Retaining Valve. 

1 Release Valve. 

1 H inch Car Drain Cup. 

2 Ij inch Angle Cocks. 
1 l\ inch Cut-(»ut Cock. 

I Pair li inch x 22 inch Complete Couplmg Hose. 



SCHKOULE Train Signal for Locomotive and Tender, corresponding to Westinghouse 
K 8. Schedule J. 

1 Signal Valve. 

1 Reducing Valve. 

1 Signal Whistle. ' 

2 Pairs } inch Complete Signal Hose, with Angle Fittings attached. 
5 J inch Stop Cocks. 

1 * inch Stop Cock. 

2 Signal Dummy Couplings- 
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C 8 "^'^ Signal for Passenger Gir, corresponding to Westinghouse Sche'dule K. 

1 Car Discharge Valve. 

1 Pair J inch Complete Signal Hose, with Angle Fittings attached, 

2 i rnch Stop' Cocks. 

1 i inch Cut-out Cock. 

1 Signal Pipe Strainer. 

2 Signal Dummy Couplings. 

•CHKDULi To Qiange' Locomotive and Tender from Old to New Automatic, correspond- 
.C K. jng to Westinghouse Schedule L. 

1 Positive Discharge Engineers Brake Valve, complete with Supplementary Reservoir and 

1' inch Cut-out Cock. 
1 Duplex Air Gauge. 
1 1 inch Reservoir'Union. 
1 Angle Cock with 1 inch Reducer. 
1 Pair 1 inch x 2'2 inch Complete Coupling Hose. 
"2 1 inch X U inch .Angle Fittings. 
1 1 inch X IJ inch Hose Nipple. 
Necessary Pipe and Pipe Fittmgs. 



•CHKOULC To Qiange Car From Old to New Automatic, corresponding to Westinghouse 
C F C. Schedule M. 

1 10 inch Front Cylinder Head. 

2 § inch X -1} inch Bolts. 

1 Quick Action Triple Valve (Plate Q 0, Style P). 

1 1 inch Car Drain Cup. 

1 I inch Cut-ont Cock. 

2 Angle. Cocks with 1 inch Rejucers. 
2 1 inch X li inch Hose Nipples. 

1 Piston Cross Head for 1^ inch Pin and Lever. 
Nccessafy Pipe and Pipe Fittings. 



Usual Quantity of Pipe and Pipe Fitting^s Required: 

For Applying the Brake to a Locomotive and Tender, including Driver Brakes: 



lo to 30 ft. H in. Pipe. 

00 "J 25" lin. 

20 " 45 '• i in. " 

5 '* !•> " J in. " 

20 " .05 " I in. Copper Pipe. 

.3- " 5 Nipples, i in. x 2 in. 

1 '•■ .3 Ells, i in. 



4 to 6 Ells, i in. 

1 Tee, 1 in. 

1 " 1 in. X I in. x Jin. 

1 Coupling, 1 in. 
I or 2 Unions, 1 in. 
3 to 6 " i in. 

I •• i in. 



101 

Digitized by VjOOQ IC 



For applying the Brake to a Passenger' Car :' 

55 to 90 ft. 1 in. Pipe. 
15 •♦ 30 " fin. « 

1 or 2 Ells. 1 in. 

J to 8 •♦ t in. 



1 or d Street Ells, 1 in. 

1 Tee, 1 in. X 1 in. x f in. 

2 Unions, \ in. 



For applying the Brake to a Freight Car: 

35 to 45 ft. ii ia Pipe. 
15 •• 85 " t in. " 

or 1 Ell, li in. 

•• 1 " IJ in. X 1 in. 



or 1 Street Ell, If in. 
" 1 V " I'm. 
i " 2 Ells, fin. 
1 Union, | in. 



.NOTE:— The at>ove list applies to Clear Bottom Cars. For Hopper Bottom Cars and those requiring 
unusual location of brake apparatus, a larger quantity of pipe and pipe fittings is required. 



For applying the Compressed Air Train Signal to a Locomotive and Tender: 



50 to 76 ft } in. Pipe. 
10 •• 30 " i in. " 
ft ** 15 " i in. « 

i Nipple } in. X 4 in. 
<^ to 3 Ells, f in. 
i " A in. 



1 to 3 Ells, i in. 

2 Tees, f in. x } in. x i in. 

1 Coupling, \ in. 
to 2 Unions, | in., 
a or 3 - i in. 



For applying the Compressed Air Train Signal to a Passenger Car:' 



50 to 80 ft. } in. Pipe. 
18 '• 25 " i in. •• 

^ Nipples, I in. xiin. 



2 or 3 Ells, t in. 

3 Union, } in. 
or I •* .4 in. 
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"THE SCIENCE OF RAILWAYS" 

> IN TWELVE VOLUMES 
Portfayiiig the Methods and Principles Connected witk the Organiza- 
tion. Location^ Capttallzatlon^ Constniction^ Maintenance^ Equip- 
ment, Motive Power, Operation and Administration of Raikoads» 
[ Proftssely Illustrated with Engravings of Railway Appliances 

I Prepared Expressly for this Work. 

I By MARSHALL MONROE KIRKMAN. 

This great work marks a New and Notable departure in Class Liworature, 

I and representative railway men, without distinction, commend it for its 

thoroughness, vast research and impartial representation. While it treats 
of speciflo things, it does not reflect the methods of ahy particular property 
or country. A treasury of research and practical experience, it portrays truly 
and vividly the principles and practices of the great art of transportation 
in their highest and best forms. It is alike popular in every part of America, 

; where railroading has reached its highest development, and the endorse- 

ment it has received is conclusive evidence of its value and trustworthiness. 

! The work after passing through several editions has been revised, enlarged, 

and rewritten to better meet the needs of railway men and changed oondi- 

, tions and Improvements in connection with the construction and operation 

I of railroads. 

\ THE TWELVE VOLUMES AND SUPPLEMENTS TO THE WORK ARE AS FOLLOWS: 

1. Railway Equipment, Including EiiSCTRiciTY as Applibo to Rail- 

BOADS. 

2. Railway Organization. 

3. financing, Constructing and Maintaining. 

4. Train Ssbyicb, Including, Safety Appliances, Signanls, Etc. 

5. passenger, baggage, express and mail service. 

6. Freight Business and Affairs. 

7. Disbursements of Railways. 
■/ 8. Economic Theory of Rates. Pbtvate verstu Government Control 

of railroads. 
9. Fiscal Affairs; Collection of Revenue, Including the Fiscal 
Duties of agents and Conductors. 
1/ 10. General Fiscal AND Other Affairs. 

11. Origin and Evolution of Transportation, with 500 Engravings. 

12. Engineer's and Fireman's Manual; Compound Locomotives; 
General Index. 

Sold only in complete sets of 12 volumes. 
OTHER RAILWAY WORKS BY THE SAME AUTHOR. COPIOUSLY ILLUSTRATED. 
^ Building and Repairing Railways. 
Locomotive Appliances. 

'^ The air Brake (WeBtinghonso-New York.) 

How Fuel Oil is Used on LocoMOTiVEfi. 



Jfo library is complete without the above authorit<Uive books on corporations 
and railways, 

THE WORLD RAILWAY PUBLISHING COMPANY, CHICAGO. 
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A GREAT BOOK, 



^'The Romance of Gilbert Holmes" 



BY MARSHALL MONROE KIRKMAN. 

"The Romance of Gilbert Holmes'' will And a permanent place in twen- 
tieth century Uteraiure. It is remark^ibie for the purity of its English; its 
choice and rhythmic diction; its profound character analysis, and its charm- 
ing nature descriptions— unsurpassed ia our language. The exqaisite love 
story tbat runs through its pages makes the book appeal to the taste and 
sympathy of all mankind. 

The author is the first writer to enshrine our national heroes, Abraham 
Lincoln and Jefferson Davis, in the legendary lore of our country; to portray 
them free from the incrustations and scars of politics, to speak of tbem as 
they were— tender and true; to reach their inner lives, showing their lofty 
and ideal aspirations. He strips from them the cerements in which super- 
ficial writers and the cold historian have hidden their personality. He 
speaks of Lincoln as the poet and man, and of Davis in his youth, as the 
magnificent and chivalrous soul he was. - So, too, he portrays the renowned 
Sac Chieftain, Black Hawk, iii colors as vivid as those Ck>oper would have 
used. 

"The daring venture of introducing these men in a ^romance has been 
crowned with success."— rA« PhiladelpMa Press, , 

"Told with captivating power.' — N "Shows literary skill and fine 
Rt. Rev. Wm. E. McLaren, Bis/102} of 
Chicago. 

"A Thanatopsis in prose. "^Boston 
Post. 

"Chaste, pure, elegant." — I^ew 
York Times. 

"Of surpassing Interest."— PAt7a- 
delpkia Inquirer. 

"Wherever opened, something 
beautiful is loxxn^.^'—Chrislian, Na- 
tion, N. T. 

"Of the beauty and delicacy of the 
author's touch there can be no ques- 
tion.' '— Chicago Tribun e 

"Not a chapter will be found snp'^r- 
fiiuous, notH page skipped."— PAiia- 
delphia Public Ledger. 

"Occupies a distinctive position 
and possesses surpassing merit.'*— 
Baltimore Herald. 

"Marked by a preat deal of individ- 
uality."— Wcw York >un. 

"A vivid and sliring picture of nd- 
venture. Incident and romance."— 
Baltimore American. 

"EndH like a strain of major 
music."— Chicago Journal. 

"A choice romance."— 7%c Book 
World, New York. 

"Permeated by a wholesome senti- 
ment."— ifo/itr^a^ Herald. 

"As pure and s\yeet as the breath 
of May."—' hicago Daily Chronicle. 

"Remarkably successful in repro- 
ducing the vanished life of tbe Miss- 
issippi valley."— iVtft^ Orleans Pica- 
yune. 



Cloth, 12mo. 



Gilt top. 



Dackei Edges. 



BtylQ.''*— Chicago Record. 

"Deep in iis philosophy as life 
itself."— 2'Ac Cleveland World. 

"Its word paintings indicate com- 
plete mastery of English prose and 
the poet's art."— Toronto Mail and 
Empire. 

"Its charm is in the beautiful 
women characters." — Chicago Inter 
Ocean, 

"Inspired by an ardent love and 
appreciation of the true and beauti- 
ful."— /?tcA77Wwd (Fo.) Times. 

"Tl.e touchston<>> of talent is in the 
truth to life with which the familiar 
h«>roes and builders of our nation 
are brought out in the story.'*— ^«. 
Louis Globe-Democrat. 

"The description of thQ^Mauvaise 
Terre is hardly equaled by Thoreau's 
descript ion of the Concord.'"— Chicago 
Daily Chronicle. 

"A love story pure and simple, 
treating of American people."— /S^. 
Louis Star. 

"Will take its place among the few 
really pood novels." — Bookseller, 
Newsdealer and Stationer, New Yo k. 

"Constructed with drama* io pow- 
er."— .BrooWyn Standard- Union. 

"One might search the pages of 
English fiction in va n to find a 
more charming idyl of love."— flocAry 
Mountain News, Denver. 

Illustrated. Price, $1.50 



THE WORLD RAILWAY PUBLISHING COMPANY, CHICAGO. 
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''Kirkman's 



Primitive Peoples and Carriers." 

This unique and rare work of art embraces fifteen hundred beautiful engraTlnga, 
portraying the Primitive People of the world and their methods of carriage In every 
age and quarter of the globe. It also contaius an historical account of the people of 
remote antiquity, among others the Aryans, Chaldeans, Phoenicians, Carthaginians 
and Grecians. It appeals alike to all classes, ages and conditions ; king and peasant, 
bishop and layman, philosopher and fnol. rich and poor, &11 find it equally interesting 
and attractive. Cultivated men and women in every walk of life and in every part of 
the world express their high appreciation of its rare beauty and interest. 



"It is a most beautiful and interesting work." 

His Eminence Francis Cardinal SatoUi, D.D., 

Papal Delegate Apostolic U. S. A. 

"For originality of design and thorough treatment of Its subject, it Is unique 
among books. Disraeli would have enshrined it among his 'Curiosities of Litera- 
ture' as a stroke of genius." Ui<;ht'Beverend Wllliara E. McLaren, 

D.D., D.C.L., Bishop of Chicago. 

"It treats well and artistically a comparatively new field of literature." 

His Eminence James Cardinal Gibuons, D.D., Archbishop of Baltimore. 

"It Is a work that hasgreat value as a conspectus of the nomadic and other 
tribes of men, including their contrivances for locomotion. It fascinated me, and I 
spent the evening poring over its wonderful contents, which are most instructive as 
well as curious." Right Reverend A. Cleveland Coxe, i).D.. LL. D., 

Bishop of West-rn New York. 

"Covers an entirely new ground of the greatest possible Interest." 

Right Reverend M. N. Gilbert, D.D., LLD., Bishop Coadjutor of Minnesota. 

"It was a most happy thought that conceived such a work, and in Its execution It 
becomes a most instructive and suggestive contribution to our best literature." 

Right Reverend Henry C. Potter, D.D., LL.D., D.C. L., Bishop of New York. 

"A very beautiful book It Is not only classical and Historical, but also a wd^k 
of great Interest and usefulness." 

Most Reverend Patrick A. Feehan, Archbishop of Chicago. 

"A most interesting and valuable work." Nelson A. Miles, 

Lientenant-General Commanding. United Stares Army. 

"A more interesting series of illustrations It would be difficult to imagine, or one 
that could give more clear and positive instruction in the history of humanity." 

—New York Sun. 
"A work of great merit and beauty "—Boston Globe. 

"A superb volume, original in conception and unique in literature and art." 

—Chicago Tribune. 

"The value of this vast collection is greatly enhanced by the explanations and 
the dates that are affixed to most of the illustrations, and by the brief historical es- 
says that are prefixed to the several subdivisions."- New York Daily Tribune. 

The August Rulers of the World find this work quite as fascinating as do their 
more simple brethren. Among the more exalted of these who have commende<l Us 
worth, beauty and artistic merit may be mentioned Her Most Gracious Majesty, 
Queen Victoria; His Imperial Majesty, the Czar of Russia: His Majesty, King Hum- 
bert of Italy; His Majesty, Leopold, King of Belgium; His Majesty, the King of 
Greece. 

The prices delivered are as follows: 
Binding: Edition de Luxe, Seal Grain Leather. Padded Sides, Gold Center 

and Back Stamp, Gilt Edges $11 50 

" Seal Grain Leather, Flat, Gold Center and Back Stamp, Gilt Edges. . 10 .V) 

" Best Cloth (Combination,) Gold Center and Back Stamp, Gilt Edges. . 8 50 

THE WORLD RAILWAY PUBLISHING COMPANY, CHICAGO. 
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